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ANALYSIS OF HIGHER EDUCATION INSTITUTIONS' PERFORMANCE INDICATORS BASED ON
QS WORLD UNIVERSITY RANKINGS ASSESSMENT

In the modern context of globalization and increasing competition among universities, a key factor for the successful development of higher education
institutions (HEIS) is the ability to accurately assess their performance. This study provides a review of research related to global ranking assessments
and performance management of HEIs using key performance indicators (KPIs), substantiating the relevance of this research. The aim of the study is
to improve the system of key performance indicators (KPIs) at the National Technical University "Kharkiv Polytechnic Institute” (NTU "KhPI"),
which will contribute to enhancing the quality of educational services and improving the university’s position in international rankings. The task of
the study is to establish the relationship between the planned target indicators defined in the university rector’s contract and the QS World University
Rankings (QS-WUR) indicator system, which influences the institution’s position in this global university ranking. Based on an analysis of NTU
"KhPI" performance according to the QS-WUR methodology, an approach for formalizing the QS-WUR indicators that determine its ranking position
is proposed. The developed model for forming QS-WUR ranking indicators for NTU "KhPI" explains who provides the information for calculating
each indicator and illustrates the interconnections between these indicators in the university evaluation process. The study also formalizes the
performance results of NTU "KhPI," which are annually published on the university's official website and calculated based on the performance
indicators of its institutes, departments, and other units. This comprehensive approach to evaluating university performance allows for the
identification of strengths and weaknesses in managing scientific and international activities and organizing the educational process. The
implementation of the improved KPI system at NTU "KhPI" will facilitate the optimal allocation of resources, the introduction of innovative
approaches in academic, research, and international activities, and, in turn, ensure high standards of education quality and international recognition of
the university.

Keywords: key performance indicators, management, model, indicator system, ranking, QS World University Rankings, resource allocation,
information system.

M. A. TPHHYEHKO, M. I. IIAIIOLIIHIKOB

AHAJII3 NOKA3HUKIB EPEKTUBHOCTI AISIJIBHOCTI 3AKJAIB BUILIOI OCBITA HA OCHOBI
OIIIHIOBAHHS QS WORLD UNIVERSITY RANKINGS

VY cydacHux ymoBax riobaiisalii Ta 3poCTaio4yoi KOHKYpEHIii MDK yHIBEPCHTETAMH KIIFOYOBHM (HaKTOPOM YCIIIIHOIO PO3BUTKY 3aKJa/iB BHIIOL
ocBit (3BO) € 31aTHICTH TOYHO OLIHIOBATH CBOIO €(PEKTHUBHICTh. Y POOOTI MPOBEICHO OIJISA JAOCIIKEHb, K ITOB’5I3aHi i3 CBITOBUM PEHTHHIOBHM
OLIIHIOBaHHAM Ta YHpaBliHHAM edextuBHicTIO misibHOCTI 3BO 3 BukopucranHsMm KPI, oOrpyHTOBaHO aKTyalbHICTH XOCIHIUKeHHS. MeToro
JIOCITIDKEHHS. € YIOCKOHAJICHHSI CHCTEMH KIIOYOBUX Moka3HHKiB edektuBHocTi (KPI) y HamioHanpHOMY TexHIYHOMY yHiBepcHTETi «XapKiBChKHiA
nomitexHiuaui iHCTHTYT» (HTY «XIIl»), 0 CipUsTHME i JBHUIIEHHIO SKOCTI OCBITHIX IOCIYT Ta IOKPAIEHHIO ITO3UILIH Y MDKHAPOIHUX PEHTHHrax.
3aBmaHHSIM POOOTH € BCTAHOBJICHHS 3B’S3KIB MiX IJAHOBHMH IJIbOBUMHU ITOKa3HUKAMH, BU3HAUCHHMH Yy KOHTPAKTi KepiBHHKAa yHIBEpCHTETYy, Ta
cuctemoro nokasHukiB QS-WUR, ski BrmuBaroTh Ha no3uuito 3BO y npoMy cBiTOBOMY peiTHHIY yHiBepcuTeTiB. Ha OCHOBI aHamizy e(heKTUBHOCTI
nisierocTi HTY « XTIy BinnosiaHo mo meroauku QS World University Rankings (QS-WUR) 3anpornoroBaHo miaxiz moao ¢popmMatizamii ToKa3HHKIB
QS-WUR, sxi BH3Ha4aroTh ioro mosuuito y pedtuHry. PospoGnena moznens ¢opmyBaHHs nokasHHKIB peiftiHriB QS-WUR mmt HTY «XIII»
MOSICHIOE, XTO Ta SK Hajae iH(OpMalilo A1 POo3paxyHKY KOXKHOTO TOKa3HHKA, a TaKOXK BiJOOpa)kae B3a€MO3B’A3KM IIMX MOKA3HMKIB y Hpoleci
oniHIOBaHHA yHiBepcuteTy. IIpoBeneno dopmanmizanito pesynsraTiB gisbHOCcTI HTY «XIII», sIKi MIOPIiYHO ONPHITIOAHIOIOTECS Ha OodiliifHOMY caiTi
YHIBEPCHTETY Ta PO3PaxOBYIOTECS HA OCHOBI MOKA3HUKIB poOOTH iHCTHTYTIB, Kadenp Ta iHmmux migposinis. e 3abe3neuye koMIIekcHuI miaxin 10
OLIIHIOBaHHS ¢()eKTUBHOCTI TisITbHOCTI YHIBEPCHTETY, H03BOJISIE BU3HAYUTH HOTO CHITbHI Ta ClIa0Ki CTOPOHH B YIPABIIiHHI HAYKOBOIO Ta MiXKHAPOIHOIO
JUSUTBHICTIO Ta B Oprasizaiii ocBiTHbOro mporecy. BrpoBamkenns BaockonaneHoi cuctemu KPI y HTY «XIIl» Oyne crnpusité onTHMaabHOMY
PO3TOALTY pecypciB, 3aIpoBa/UKEHHIO iHHOBAIIIMHUX TMiAXOMIB y HaBUalbHY, HAYKOBY Ta MiXXHAPOAHY JisUTBHICTB, 1[0, CBOEID YEProk0, 3a0e3MeUnTh
BHCOKI CTaHJaPTH SIKOCTI OCBITH Ta MIDKHAPO/IHE BUSHAHHS YHIBEPCUTETY.

KuiouoBi c10Ba: KiI0Y0Bi MOKa3HUKH €(PEKTUBHOCTI, YIIPABIIHHSI, MOJENb, CHCTEMa MOKa3HUKIB, peittinr, QS World University Rankings,
po3mnoxin pecypcis, iHpopManiiiHa cucreMa.

Introduction. In the strategy for the development of
higher education in Ukraine for 2022-2032, one of the
main challenges for higher education institutions (HEIS) is
the improvement of KPIs that characterize the position of
HEIs in global rankings. The impact of global rankings on
the strategic development of HEIls is significant and
substantial. This is due to the following aspects. Firstly,
high positions in global and national rankings strengthen
the reputation of HEISs, contributing to the attraction of the
best students and recognized scientists from around the
world. Secondly, the desire to improve their ranking
positions encourages HElIs to review and optimize internal
processes in educational, research, and international
activities. For this, HEl management needs to engage in
strategic planning and adapt to the changing conditions of
the global education market to effectively allocate
resources and determine priority areas for development to

improve the HEI’s ranking positions. Researchers and
practitioners pay attention to the analysis of KPIs as a tool
for assessing HEI performance and enhancing the ranking
of Ukrainian education. The use of KPIs is becoming
crucial in managing the efficiency of HEIs.

Analysis of research and publications. Currently,
the leading global academic university rankings include
QS World University Rankings (QS-WUR), Times Higher
Education (THE) World University Rankings, Academic
Ranking of World Universities (ARWU), and Leiden
Ranking [1]. They play a key role in determining the
international reputation of higher education institutions.

The QS-WUR ranking [2] considers academic and
employer reputation, which accounts for a significant
portion of the overall score (a combined 50%). The Times
Higher Education ranking [3] uses reputation surveys to
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assess the quality of teaching and research, providing a
systematic view of academic reputation. These rankings
reflect the subjective evaluation of education and research
quality provided by a broad pool of respondents, and
therefore, they can influence the perception of universities
at the international level. Since they are largely dependent
on respondent opinions, the results of such rankings are
influenced by subjective factors [4-5].

The authors of the study [6] propose key changes in
the QS-WUR ranking methodology, which have
significantly impacted the positions of HEIs. The main
changes concern data collection and evaluation methods,
particularly reputation surveys and faculty-related
indicators. The study results showed that these changes
led to significant shifts in university rankings, sparking
debates about the transparency of the methodology. The
drawback of this approach is that the changes may have
negatively affected universities that traditionally held
strong positions but experienced a ranking decline due to
methodological adjustments.

The study [7] presents a predictive model for
assessing university competitiveness in the QS-WUR
ranking using statistical methods and machine learning
algorithms. The model allows for accurate forecasting of
university performance, which can be useful for
improving strategies aimed at attracting top students,
faculty, and funding. The results showed a low prediction
error, making the model highly reliable. However, a
disadvantage of the approach is the difficulty in adapting
the model to new ranking changes and the need for
continuous algorithm and data updates.

Key research on the methodology and impact of
ARWU, also known as the Shanghai Ranking, has been
reviewed [8]. ARWU evaluates universities based on the
number of Nobel laureates and Fields medalists among
alumni and faculty, the number of publications in
prestigious journals, and citation levels. ARWU is one of
the most influential international university rankings,
focusing on academic and research achievements such as
the number of publications in high-ranking journals, the
number of Nobel laureates among faculty and alumni, and
other scientific indicators. The analysis of scholarly works
highlights the key advantages of this ranking, particularly
its objective evaluation criteria, as well as its drawbacks,
such as underestimating educational indicators and giving
less attention to the humanities.

The study [9] conducted a graphical comparison of
global university rankings, emphasizing that ARWU
(Shanghai Ranking) is the most stable indicator of
university research activity. At the same time, THE and
QS-WUR rankings rely heavily on reputation surveys,
which leads to underestimation of universities with high
research performance and overestimation of universities
with less developed research activities. The results
showed that the reputation component significantly
influences university positions in THE and QS-WUR
rankings, which can be considered a drawback of this
approach. Meanwhile, ARWU focuses more on objective
scientific criteria, making it more reliable for assessing
research productivity.

The article [10] provides a critical analysis of the
ARWU Shanghai Ranking methodology, particularly its
impact on the "Big Five" South African research
universities. The authors compare the performance of
these universities in the context of international rankings
and note that ARWU focuses on quantitative indicators of
scientific activity, such as the number of publications and
awards. The research results show that South African
universities perform relatively well in ARWU due to their
research achievements. However, the drawbacks of the
approach include limited attention to educational activities
and universities' social responsibility.

Leiden Ranking [11-12] employs bibliometric
analysis, allowing the measurement of scientific
publications and citations while considering research
volume and quality. This ranking provides a more
objective assessment of university research productivity
but may underestimate other important aspects such as
teaching quality and the social impact of HEIs.

Key research related to the methodology and impact
of THE ranking [3] on universities has been reviewed.
THE is one of the leading international rankings, based on
a wide range of indicators such as teaching, research,
internationalization, and citation impact. The analysis of
scholarly literature will help identify the strengths and
weaknesses of THE’s methodology and understand how
universities can use the ranking results to enhance their
reputation and research activities.

The study [13] analyzes the impact of
macroeconomic indicators, such as GDP and the Human
Development Index (HDI), on university positions in THE
rankings. The results indicate a significant correlation
between these country-level characteristics and university
scores in the ranking, suggesting that financial stability
and socio-economic conditions can influence university
quality and sustainability. However, the study has the
drawback of not considering internal university factors,
such as management and innovation, which can also affect
rankings.

The author of the study [5] conducts a critical
analysis of THE methodology, particularly concerning the
citation metric. The paper raises concerns about potential
distortions in assessments due to the use of fractional
counting for certain scientific publications, which may
inaccurately reflect university research productivity in
benchmarking. The results show that this methodology
can skew results for universities specializing in niche
scientific disciplines. The drawback of this approach is
that it does not consider alternative methods for improving
citation counting.

The study [14] presents a visual analysis of THE
university rankings using Tableau, allowing for a clear
demonstration of the relationships between various
indicators such as teaching, research, and citations. The
research results indicate that data visualization facilitates a
better understanding of the factors affecting university
ranking positions. However, the drawback of the approach
is that visualization does not always reveal all complex
interdependencies between metrics and does not provide a
deep analysis of potential factors that could improve
university positions.
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For universities to succeed, it is essential to focus on
key HEI performance indicators that form the basis of
these rankings [15]. Identifying and tracking these
indicators enables universities to develop and adjust
strategies to improve their positions in global rankings.
The analysis of KPIs becomes an essential tool for
university leaders in decision-making, enhancing their
reputation in academic rankings, attracting resources, and
expanding development opportunities in the dynamic
educational environment. HEI KPIs directly influence
their positions in international university rankings, as
these indicators form the foundation for evaluating
academic  productivity, teaching quality, research
activities, and international collaboration.

The study [16] analyzes KPIs used by foreign
universities, particularly leading institutions in Europe and
the United States. These indicators cover a wide range of
activities, from student and faculty satisfaction levels to
research achievements. For example, Harvard University
demonstrates a high level of innovation activity, reflected
in its KPIs. Partnerships with corporate research enable
the university to collaborate closely with leading global
companies. The significant volume of corporate research
funding facilitates the implementation of cutting-edge
scientific projects.

The authors of the study [17] define the concept of a
"Creative University" and describe management practices
aimed at improving KPIs. They establish that university
KPIs consist of the Institutional Activity Index (IAP) and
the Core Productivity Index (IMP), which are constrained
by time and cost. The "Creative University" model
ensures KPI attainment in a shorter period and at lower
costs. The authors propose three key strategies for
accelerating KPI improvement: minimizing the gap
between IAP and IMP, efficient activity planning, and
scheduling management according to academic phases.
The main research findings demonstrate that these
strategies can significantly enhance KPI performance.
However, the drawbacks of the proposed approach include
a high dependence on the accuracy of KPI definitions and
the complexity of integrating management processes into
the existing university structure.

The article [18] describes a KPI calculation system
for faculty at the Eurasian National University. The
research results show that the proposed system can
accurately assess faculty productivity but has drawbacks,
such as dependence on data accuracy and completeness.
Additionally, the complexity of collecting and processing
large amounts of information may impact the timely
availability of results.

The authors of the article [15] explore the
implementation of performance management systems,
including KPIs, at Donetsk National University. The study
identifies issues such as faculty resistance to KPI systems
and the need for tools to improve acceptance and
effectiveness. The authors provide recommendations for
enhancing management culture and fostering productive
dialogue, which can improve performance management
efficiency. The main drawbacks include the necessity of
changing management approaches and the difficulty of
overcoming faculty resistance.

In the article [19], the authors investigate the strategy
for optimizing the achievement of Indikator Kinerja
Utama (IKU) at Jambi University. The authors found that
IKU exceeded the target by 142.05% but did not show
growth compared to the previous year. To address this
issue, the study employs action research methods aimed at
identifying key problems and developing optimization
strategies for achieving IKU. The main strategies include
improving  Lecturer  Performance Burden (LPB)
management, providing incentives, and increasing faculty
participation in research and other activities. The main
findings indicate that the proposed strategies can
effectively enhance KPIs. The drawbacks include the
complexity of strategy implementation and the need for
continuous monitoring.

The authors of the article [20] study the development
of a KPI monitoring panel for higher education
institutions in Indonesia using a single data source. The
authors integrate data from various information systems
into a single database, allowing for easy tracking of
different indicators at the program, faculty, and university
levels. The main findings of the study indicate that the
monitoring panel significantly simplifies the process of
tracking and analyzing KPIls. At the same time, the
disadvantages include high dependence on the accuracy of
the collected data and the complexity of integration with
existing information systems.

Researchers in article [21] analyze the role of
information technology in higher education through a
KPI-focused model. A case study from the University of
La Verne compares data from different institutions to
develop a KPI-based model for measuring student
expectations and satisfaction with technology in
education. The main findings indicate that the proposed
model helps institutions achieve continuous improvement
of their strategic goals. The drawbacks include
dependence on data quality and the need for continuous
technology updates.

In the study [22], the authors highlight the absence of
KPIs that universities could use to measure academic
quality and achieve strategic goals. The authors propose
the formation of KPIs based on faculty perception and
emphasize their importance in guiding the development
and improvement of HEIs. The main findings of the study
show that incorporating faculty perceptions can
significantly enhance the quality assessment process. The
drawbacks include the complexity of collecting and
analyzing subjective data.

Researchers in the study [23] propose the
development of an integrated faculty profile system for
KPI monitoring, focusing on KPIs that assess teaching
quality. The authors used the extreme programming
methodology to develop a system that interacts with
university and ministry of education databases. The results
showed successful implementation and testing of user
stories, demonstrating the system’s effectiveness.
However, the drawbacks of the approach include the need
for highly qualified users and potential integration issues
with existing management systems.

The authors [24] address the problem of automating
KPI calculation for university executive staff based on a
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mathematical model and an evaluation algorithm for
faculty and administrative staff performance, including an
example of a scientific and methodological activity report.
The study results indicate that automation can
significantly improve the accuracy and speed of KPI
evaluation. At the same time, the disadvantages include
the complexity of developing and implementing
algorithms, as well as the need for continuous data
updates and adaptation to changes in evaluation
methodology.

Some researchers analyze the existing performance
evaluation system for private universities and propose a
dual evaluation model that combines KPIs and
competency-based assessment. The authors of the study
[25] believe that this model will improve the efficiency
and competitiveness of university faculty. The main
findings of the study demonstrate that the proposed model
takes into account the specific needs of private
universities. The drawbacks include the complexity of
system implementation and the need for staff training.

In the study [26], the authors explore a model for
studying and measuring KPIs in HEIs. They analyze the
use of KPIs to assess and improve the overall efficiency of
HEIs using the example of the Institute for Statistical
Research and Cairo University Research Institute. The
study results show that the application of KPIs contributes
to significant improvements in achieving HEI goals. At
the same time, the authors identified challenges in
implementing KPIs, such as the need to adapt existing
processes to new requirements.

The authors of the article [27] examine the
application of data mining techniques to identify relevant
KPIs in higher education institutions. Using open
university initiative data, they identify characteristics and
target groups for each KPI. The main results indicate that
data mining techniques significantly facilitate the
identification and application of KPIs, improving
university operations. However, the main drawback is the
dependence on the quality and completeness of available
data.

Researchers in the study [28] present KPls for
optimizing the environmental efficiency of HEIs using an
environmental management system. They emphasize the
importance of integrating environmental KPIs into
management systems to improve sustainable development
practices and achieve environmental goals. The
implementation results of these KPIs at the Polytechnic
University of Valencia showed that they could
significantly enhance the institution's environmental
efficiency. However, the challenge remains in integrating
new KPIs into already existing management systems.

The authors of the article [29] investigate the use of
learning analytics and KPIs in HEIs to improve high-level
decision-making. They highlight the integration of
learning analytics tools with KPIs to provide
comprehensive recommendations for improving the
learning process, increasing institutional efficiency, and
enhancing strategic planning. The study results show that
applying these approaches can significantly improve HEI
management efficiency through data-driven decision-
making. However, the disadvantages of the approach

include dependence on data quality and the need for
significant resources for implementation.

Researchers in article [30] consider cognitive
modeling as a tool for strategic analysis of the competitive
status of IT companies. They emphasize that cognitive
models allow for the effective identification of key factors
influencing a company’s competitiveness and predicting
possible development scenarios. The study presents an
example of building a cognitive model for an IT company,
which enables the analysis of relationships between
internal and external factors. The application of this
approach revealed its significant potential for supporting
strategic decision-making aimed at strengthening the
company’s competitive position. However, the authors
note that the accuracy of cognitive modeling
depends on the availability of high-quality data and
requires considerable time for model construction and
verification.

An analysis of global indices and rankings regarding
the level and quality of higher education in Ukraine shows
that several Ukrainian universities are included in major
global rankings, but they do not occupy top positions. For
Ukrainian HEIs to successfully improve their ranking
positions, they need to focus on key aspects such as
academic reputation, research, international activities, and
more.

Several researchers analyze how KPIs can be used to
monitor academic productivity, teaching quality, student
satisfaction, and the achievement of strategic goals. For
example, the above-mentioned articles discuss approaches
to improving KPI monitoring and management in
educational environments, as well as models for faculty
evaluation based on KPIs. The main findings of these
studies indicate that the implementation of KPIs can
significantly  improve efficiency management in
educational institutions; however, it requires significant
adaptation to the specific conditions and needs of each
institution.

Thus, the analysis of scientific sources shows that
KPIs are a powerful tool for assessing and managing HEI
efficiency. Improving the KPI system and its planned
values can enhance the adaptation of Ukrainian HEIls to
participate in global university rankings and provide an
opportunity to improve their ranking positions.

Aim and tasks of the study. The analysis of KPIs is
one of the Kkey elements in determining the
competitiveness of HEIs at the national and international
levels. In the modern context of globalization and
increased competition among universities, the ability to
accurately measure and evaluate performance has become
a crucial component of HEI development. This includes
assessing academic achievements, the quality of the
educational process, research productivity, international
collaboration, and the implementation of innovations.
Defining KPIs allows for identifying the strengths and
weaknesses of HEI activities, helping to formulate
strategies for their improvement [31].

HEI quality policies aim to ensure the quality of
educational services by improving the scientific-
methodological, pedagogical, and methodological
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expertise of the teaching staff, implementing innovative
teaching technologies, strengthening the university’s
material and technical base, utilizing advanced
information technologies, and incorporating the results of
fundamental and applied scientific research in accordance
with market demands for educational services and labor
market needs.

The objective of this study is to improve the HEI
KPI system, which will contribute to the enhancement of
educational service delivery and the university’s position
in international rankings.

The task of this study is to establish the relationship
between the planned target indicators of HEIs, as outlined
in the contract with the head of the higher education
institution, and the QS-WUR indicator system, which
determines the university’s position in global university
rankings.

Materials and methods. This study proposes the use
of the QS-WUR ranking. This choice is justified by the
fact that, unlike the existing major global rankings such as
the Academic Ranking of World Universities (ARWU)
and Times Higher Education (THE), the QS-WUR
website [32] provides open access to the input data used to
compile the ranking.

To analyze data from ARWU or THE, one must
contact the respective company. QS-WUR strives to
identify gaps and seek additional data and methodological
clarifications to enhance the accuracy of its rankings.
Starting from 2024, QS-WUR has identified five key areas
that contribute to the classification of a world-class
university. These areas include research and discovery,
employability and outcomes, global engagement, learning
experience, and sustainability. Each area and its associated
indicators have a specific weight. Table 1 presents the
areas and indicators of the QS-WUR ranking.

Table 1 — List of Indicators in the QS World University Rankings

Category Category Weight Indicator Indicator Weight
Academic Reputation 30%
Research and Discovery 50% Citations per Faculty 0%
Employer Reputation 15%
Employability and Outcomes 20% Employment Outcomes %
International Student Ratio 5%
Global Engagement 15% Ratio of International Faculty to Total Faculty 50
International Research Network 50
Learning Experience 10% Student-to-Faculty Ratio 10%
Sustainability 5% Sustainability 5%

Let us consider the formation of HEI indicators
according to the QS-WUR methodology [32].

1. Academic Reputation — the most important
component of the QS-WUR ranking, accounting for 30%
of the university's overall score. This parameter is based
on a global survey of more than 100,000 academic staff,
who, through online questionnaires, name up to 10
universities they consider the best in their field of
knowledge. Responses from the last five years are taken
into account, with a lower weight assigned to data from
four and five years ago. The responses are weighted by
region and discipline to ensure an even distribution, and
all scores are normalized to obtain the final score. This
indicator is calculated using the formula

_ S FAFWA;

t

K} x 100%, 1)

where

K} — academic reputation score for the t-th period;

FA; — number of positive reviews about the
university from the i-th respondent, i = 7, n;

WA, — weighting coefficient for the i-th respondent
(depends on the respondent’s authority in their field);

PA, — total number of all positive reviews from
respondents received by other universities for the t-th
period.

This indicator reflects how the HEI is perceived in
academic circles compared to other HEIs and considers
the quality and impact of research, the level of teaching,
and the university's academic reputation.

2. Employer Reputation — this indicator accounts for
15% of the QS-WUR ranking's overall score. It is based
on an online survey of more than 50,000 employers
worldwide, who name up to 10 universities whose
graduates are the most competent. This indicator allows
for assessing the preparedness level of graduates from
specific educational institutions and is calculated using the
formula

m . .
Y7L, FRyWR;

KZ = PR, %X 100%, (2)
where
K? — employer reputation score for the t-th period;
FR; — number of positive reviews about the

university from the j-th employer, j= 7,m;;

WR; — weighting coefficient for the j-th employer
(depends on the employer's authority and influence in the
relevant field);

PR, — total number of all positive reviews from
employers received by other universities for the t-th
period.

This indicator reflects how employers evaluate
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university graduates, particularly their knowledge, skills,
and readiness for employment.

3. Faculty/Student Ratio — this parameter has a
weight of 10% in the QS-WUR ranking. It determines the
quality of education by measuring the ratio of students to
faculty members. The data is provided by universities, and
the calculation formula is simple. The higher this ratio, the
better the quality of education is considered to be, and it is
calculated using the formula
R¢

K3
t St’

®3)

where

K2 — faculty/student ratio for the t-th period;

R, — total number of faculty members at the
university for the t-th period;

S; — total number of students enrolled at the
university for the t-th period.

This indicator reflects the extent to which an
individualized approach to education is ensured: the fewer
students per faculty member, the more attention can be
given to each student.

4. Citations per Faculty — an important indicator
accounting for 20% of the university’s overall QS-WUR
ranking score. This metric is based on data from globally
recognized scientometric databases, where the number of
citations of research papers is divided by the number of
faculty members. This parameter allows for assessing the
global impact of a university’s research and is calculated
using the formula

4 _ Ct
K& =—,
SA¢

(4)

where

K} — number of citations per research article for the
t-th period;

C, — total number of citations of all university
publications for the t-th period;

SA, — total number of research articles published by
university faculty and researchers for the t-th period.

This indicator evaluates the scientific impact and
quality of university research by considering how
frequently the university’s academic papers are cited in
other studies.

5. International Faculty Ratio — a parameter that
accounts for 5% of the QS-WUR ranking. It is based on
university-provided data regarding faculty citizenship.
The calculation determines the proportion of international
faculty as a percentage of the total number of faculty
members. A high percentage of international faculty
reflects the global attractiveness and diversity of the
institution and is calculated using the formula

IRy
kS = R ()

where

K — proportion of international faculty for the t-th
period (%);

IR, — number of international faculty members (who
are citizens of other countries) for the t-th period;

R, — total number of faculty members at the
university for the t-th period.

This indicator reflects the internationalization of the
university’s faculty, which is an important factor in
creating a multicultural academic environment and
enhancing the quality of education and research.

6. International Student Ratio — a parameter with a
weight of 5% that reflects the university’s international
attractiveness. Universities provide data on student
citizenship, and the proportion of international students is
calculated as a percentage of the total student population.
This indicator assesses the level of internationalization of
the student body and is calculated using the formula

Kt6 = (6)

where

K& — proportion of international students for the t-th
period (%);

IS; — number of international students (who are
citizens of other countries) at the university for the t-th
period;

S, — total number of students enrolled in the HEI for
the t-th period.

This indicator demonstrates how attractive the HEI is
to students from different countries, which is an important
aspect of creating an international academic environment
and fostering cultural exchange and collaboration.

7. International Research Network — a parameter
with a weight of 5% that evaluates the number of joint
publications with international partners. It considers the
number of publications in globally recognized
scientometric databases, the number of partner countries,
and the citation rate of joint publications. It is calculated
using the formula

K7 = Zh=a CWCe o 10 )
SA¢

where

K/ — international research network indicator for the
t-th period (%);

CA;, — number of joint articles with the international
k-th partner for the t-th period, k = 1, s;

W<C, — weighting coefficient for the k-th partner,
which may depend on the quality, quantity, or other
characteristics of the partner;

SA; — total number of research articles published by
HEI faculty and researchers for the given t-th period.

8. Employment Outcomes — this parameter accounts
for 5% and evaluates the impact of graduates on the labor
market and their employability. It includes the graduate
employment index and the influence of graduates across
various industries. It is calculated using the formula

Kt8=v1x§—z+v2x;—i, 8)

where

K& — overall employment outcomes indicator for the
t-th period (%);

E; — number of graduates who found employment
after university graduation for the t-th period;

G; — total number of graduates who completed their
studies for the t-th period,;
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I, — graduate impact index across various industries

for the t-th period;

B, — total number of industries where graduates have

a significant impact;

v, iv,— weighting coefficients for each component,
with the sum of the coefficients equal to 1 (or 100%).

9. Sustainability Indicator — this parameter has a
weight of 5% and evaluates the contribution of the HEI to

sustainable  development

and

its achievements. It

considers the environmental and social impact of the
university, as well as the presence of equality and
inclusion policies. The calculation formula includes social

impact  (45%),

environmental

impact (45%), and

governance (10%), and is calculated using the formula

where

K — overall sustainability indicator for the t-th
period (%);

El, — environmental impact indicator of the HEI for
the t-th period;

SI, — social impact indicator of the HEI for the t-th
period,;

PEI, — indicator of the presence of equality and
inclusion policies for the t-th period;

f1, fo, fz— weighting coefficients for the components
of environmental impact, social impact, and governance,

respectively, with the sum of the coefficients equal
to 1 (or 100%).

The model for forming university indicators
according to the QS-WUR methodology is presented in

K? = fi XEl, + f, X SI, + f3 X PEI,, 9) Fig. 1
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The object of this study is the National Technical
University "Kharkiv Polytechnic Institute." The main
structural units of the university that are directly involved
in organizing the educational process include educational
and scientific institutes, departments, the postgraduate
studies department, and the library. The status and
functions of these units are defined by the University
Statute [33] and corresponding regulations, while the
formation of units is carried out based on the decision of
the University Academic Council.

Educational ~and scientific institutes  unite
departments, laboratories, research centers, and other
structural units that provide training at the bachelor's,
master's, and educational-research levels. Departments
conduct educational, methodological, and scientific
activities in specific disciplines and are responsible for the
training of academic and teaching staff. The postgraduate
studies department oversees the preparation of PhD and
Doctor of Science candidates, contributing to the
advancement of scientific qualifications. The library
provides information services to students and faculty,
ensuring access to educational and scientific resources.

The management of the university is carried out by
the rector, who is responsible for educational, scientific,
and financial-economic activities. Supporting bodies
include the Academic Council, which defines the
development strategy and approves educational programs,
and the Supervisory Board, which facilitates resource
acquisition and oversees their utilization. Additionally,
there are bodies of public self-governance, student self-
governance, and scientific societies that ensure the
participation of students and faculty in university
management and the protection of their rights.

At the end of each year, the rector of NTU "KhPI"
compiles and publicly publishes a report on the
university’s performance and achievements, which are
measured by specific KPIs [34]. This information enables
the assessment of the university's effectiveness, aligning
with global educational trends and ranking requirements.
Based on an analysis of the alignment between the
university’s KPIs and indicators defined in global
rankings, adjustments to the KPI system of NTU "KhPI"
have been proposed.

The KPI performance indicators of NTU "KhPI"
include the results of educational, scientific, scientific-
technical, and innovation activities, as well as financial-
economic activities. The rector is responsible for
implementing and maintaining modern educational
programs and curricula approved by the Academic
Council, ensuring the quality of the educational process
and scientific research. The rector also oversees the
performance efficiency of educational and scientific
institutes, departments, postgraduate studies, and the
library, particularly their contributions to training
professionals and academic staff. Financial-economic
KPIs under the rector’s supervision include cost
optimization, securing additional financial resources, and
maintaining and efficiently utilizing university property.
High efficiency indicators contribute to enhancing the
university’s competitiveness at both the national and
international levels. Each year, the rector publishes key

performance indicators of the university on the official
NTU "KhPI" website [34]. The formation of the rector’s
target KPI values is based on the performance indicators
of institutes, departments, and other units, ensuring a
comprehensive approach to evaluating the university’s
and its structural units’ performance.

The KPI indicators of institutes and departments at
NTU "KhPI" are interdependent. The KPI indicators of
institutes are calculated as the sum of the KPI indicators
of their respective departments, allowing for a two-level
evaluation system instead of a three-level one. The main
KPIs include educational and research performance, the
number and quality of trained professionals, the volume
and quality of scientific research, the successful
implementation of educational programs, and other
factors. Financial indicators such as resource utilization
efficiency and additional financial inflows are also
considered. This approach ensures a more holistic and
coordinated management of educational and research
processes within the university, contributing to the
achievement of NTU "KhPI"’s overall strategic goals.

The objective of university management is to
achieve the target KPI values at the end of the planning
period for specific functions of all structural units. As
basic criteria for each structural unit, it is proposed to use
the deviation level of current KPIs from the target values
at the end of the planning period. The criteria for
structural units will be considered for different
management levels of the hierarchical HEI system.

Let us take a closer look at the calculations of these
indicators.

The change in the share of classroom hours taught in
foreign languages AR, (%), is calculated using the
formula

_ Ri-RE,

AR, =Rfmn

1
Ri_4

(10)

where
AR, — change in the share of classroom hours
taught in foreign languages (in percentage);

R} — new share of classroom hours taught in foreign
languages (as a percentage of the total number of hours)
for the current year;

R}_, — initial share of classroom hours taught in
foreign languages (as a percentage of the total number of
hours) in the previous calendar year.

The change in the number of higher education
students participating in international academic mobility
programs (lasting at least 1 month, per calendar year) AR,
(%), is calculated using the formula

2_p2
AR, = % x 100%,

t-1

11)

where
AR, — change in the number of higher education
students participating in international academic mobility
programs (in percentage);
R? — number of students who participated in
international academic mobility programs in the current
calendar year;
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R?, — number of students who participated in
international academic mobility programs in the previous
calendar year.

The change in the number of full-time academic and
research staff participating in international academic
mobility programs (lasting at least 1 month, per calendar
year) AR5 (%), is calculated using the formula

3_53
AR, = % x 100%,

t-1

(12)

where

AR; — change in the number of full-time

academic and research staff participating in international
academic mobility programs (in percentage);

R? — number of staff members who participated in
international academic mobility programs in the current
calendar year;

R}, — number of staff members who participated in
international academic mobility programs in the previous
calendar year.

The change in the number of classrooms equipped
with  multimedia equipment or other specialized
equipment that ensures multimedia functionality (%) is
calculated using the formula

RE-RE 4

AR4 = R4— X 100%,

t—-1

(13)

where

AR, — change in the number of classrooms equipped
with multimedia equipment (in percentage);

Rt — number of classrooms equipped with
multimedia equipment in the current calendar year;

R}, — number of classrooms equipped with
multimedia equipment in the previous calendar year.

The change in the number of foreigners and stateless
persons among higher education students of the HEI,
including citizens of OECD member countries ARg, is
calculated using the formula

RZ—R{_,

ARS = TRs X 100%,

t-1

(14)

where

AR; — change in the number of foreigners and
stateless persons among higher education students (in
percentage);

R? — number of foreigners and stateless persons
among higher education students in the current calendar
year;

R?_, — number of foreigners and stateless persons
among higher education students in the previous calendar
year.

The change in the number of higher education
students who submitted StartUp projects (%) (ARy), is
calculated using the formula

RE—RE_,

AR6 = —Re X 100%,

t—-1

(15)

where
AR, — change in the number of higher education
students who submitted StartUp projects (in percentage);

R¢ — number of higher education students who
submitted StartUp projects in the current calendar year;

R¢_, — number of higher education students who
submitted StartUp projects in the previous calendar year.

Implementation of comprehensive automation of
higher education institution management, including an
electronic document management system R?. Yes/No

Implementation of a key performance indicator
system in the contracts of deputy heads of the HEI and
heads of structural units RE. Yes/No.

Annual improvement of all subsystems of the
corporate university management information system,
including the current set of personal learning systems
within the Learning Management System (LMS). This
indicator R} is determined in the current calendar year
based on availability (Yes/No).

The change in the number of indexed publications by
academic and research staff in journals referenced in the
Web of Science and Scopus scientometric databases,
AR;,, s calculated using the formula

RE°-RE,

AR,y = R10

t—-1

x 100%, (16)
where

AR, — change in the number of indexed publications
by academic and research staff (in percentage);

R} — number of indexed publications by academic
and research staff in the current calendar year;

R#%, — number of indexed publications by academic
and research staff in the previous calendar year.

Comparison with international KPIs will help
identify opportunities for improvement and adaptation of
best practices in the context of NTU "KhPI" activities.
Analyzing these data for the university allows for
determining which approaches to performance evaluation
may be most relevant for the further development of the
university, as well as which practices from other
institutions can be implemented to enhance its global
competitiveness.

To improve managerial activities, it is necessary to
consider the indicators of the proposed QS-WUR ranking
indicator formation model when determining the
performance indicators of the university leader.

Results. Based on the conducted research on the
performance indicators of NTU "KhPI" in accordance
with the QS-WUR methodology, an approach to
formalizing QS-WUR indicators that determine NTU
"KhPI"’s position in this ranking has been proposed. A
model for forming QS-WUR ranking indicators for NTU
"KhPI" has been developed, providing an understanding
of the information sources and the processes involved in
determining each indicator’s value. The model reflects the
interaction of QS-WUR indicators used to create the
university’s ranking position.

The performance indicators of NTU "KhPI"
management have been formalized and are published
annually on the university’s official website. They are
calculated based on the system of activity indicators of
NTU "KhPI" institutes and departments, ensuring a
comprehensive approach to evaluating the university's
performance and helping to understand how successfully
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the institution fulfills its mission and achieves strategic
goals. These indicators help identify strengths and
weaknesses in management and the organization of the
educational process.

Conclusion. The proposed KPI system for NTU
"KhPI" will be used to determine effective resource
allocation strategies and implement it as an innovative
approach to managing educational, research, and
international activities, ensuring high-quality standards
and international recognition of the university.

Further research is focused on developing a tool for
the optimal allocation of NTU "KhPI" resources, which
will be used to improve the internal environment and
enhance the university’s external position in the QS-WUR
global ranking. The application of this tool will contribute
not only to achieving planned KPIs but also to increasing
the institution’s international competitiveness, creating a
foundation for its sustainable development. Additionally,
further research aims at developing an information system
that will provide recommendations to NTU "KhPI"
management regarding university resource allocation
based on the KPI system. This will improve university
efficiency by enhancing performance, increasing staff
motivation, ensuring the rational use of resources, and
strengthening the university’s competitiveness in the
global arena.
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