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MODEL OF THE BUSINESS PROCESS FOR FORMING RECOMMENDATIONS
TO IMPROVE HEI PERFORMANCE IN THE QS WUR RANKING

In contemporary conditions, the strategic development of higher education institutions (HEIs) in Ukraine is
closely linked to the enhancement of research activities and improvement of teaching and learning processes, which
serve as key factors in the modernisation of the national education system. This article presents a model for generating
recommendations aimed at improving the performance indicators of higher education institutions in the QS World
University Rankings (OS WUR). The research focuses on improving the system of Key Performance Indicators (KPIs)
using the case of the National Technical University «Kharkiv Polytechnic Institutey (NTU «KhPly»), with the goal of
enhancing the quality of educational, research, and international activities.

The purpose of the study is to increase the efficiency of strategic management within higher education institutions
through the use of analytical and optimisation methods to produce well-grounded recommendations for improving QS WUR
indicators. The methodological foundations of the QS WUR ranking are examined, nine key evaluation indicators of universities
are defined, and the dynamics of leading Ukrainian HEIs for the period 2022—2025 are analysed. Methods of strategic analysis
were applied to comprehensively study both external and internal factors influencing a university s position in the QS WUR.

The proposed IDEF( model reflects the interaction between the analytical department, the information system, and
the intelligent module (LLM), which ensures the automation of analytics, scenario development, and recommendation
generation. The integration of methods of strategic analysis, optimisation modelling, and artificial intelligence enhances
the efficiency of management decisions, optimises resource allocation, and supports the formulation of well-substantiated
strategies for improving a university s position in the global ranking.

The proposed model serves as a strategic management tool for the development of higher education institutions
and can be adapted for various types of universities in Ukraine and abroad. Future research should focus on developing
a software prototype of the recommendation system, which would enable integration of the model with real university
databases and performance monitoring systems.

Key words: key performance indicators, decision-making, ranking, resource optimisation, business process,
software component, strategic management, education, model, higher education institution.
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HarmionansHu# TeXHIYHUN YHIBEPCUTET «XapKiBCHKUH MOMITEXHIYHUH IHCTUTYTY»

MOJEJb BI3BHEC-TPOILIECY ®OPMYBAHHS PEKOMEH JAIIIH
JJI NIABUIIEHHA IOKA3HHUKIB 3BO Y PEUTHHI'Y QS WUR

YV cyuacnux peanisix cmpameziunuii po3sumox 3axknadie suwioi oceimu YKpainu micHO noe si3anutl 3 aKkmueiza-
YIEI0 HAYKOBUX OOCTIONCEHb, YOOCKOHALEHHAM NPOYeCié BUKIAOAHHA Md HABYAHHS, WO BUCMYNAE OOHUM I3 NPOBIOHUX
YUHHUKIE MOOEPHI3aYil HAYIOHANbHOL 0C8IMHbOI cucmemu. Y cmammi npedcmaeieno Mooeis opMySants PeKOMeHOA-
yitl O NiOBUWeHH sl NOKA3HUKIG 3akaadie euuoi oceimu (3BO) y petimuney QS World University Rankings (OS WUR).
Jlocniooiceno K0408i NOKA3HUKYU eghekmusHocmi Ha npukiadi HayionanbHo2o mexuiuHo2o yHisepcumemy «Xapkiscokutl
NOATMEXHIYHUL THCIMUMYM Y 13 Memoro Ni0GUUEHHS IKOCIT 0C8IMHbOL, HAYKOBOT Ma MIdCHAPOOHOT OITbHOCHII.

Memoio docnidoicenns € niosuugenns epexmusHocmi cmpameziynoeo ynpaeninus 3BO wiisxom ukopucmanis aua-
JMUYHUX Ma ONMUMI3AYIUHUX Memooie 015 opMy8anHs 0OIPYHIMOBAHUX PEKOMEHOAYill Wo00 NOKPAUeHHs NOKA3HUKIB
pevumuney QS WUR. Pozenanymo memoodonoeiuni ocnosu peumuney QS WUR, eusnaueno 0eg’simv KI0408UX NOKA3HUKIG
OYIHIOBAHHSL YHIGEPCUMEMIS | NPOBEOCHO AHANI3 OUHAMIKU NOKA3HUKIE Npogionux ykpaincokux 3BO 3a 2022-2025 pp.
3acmocosano memoou cmpame2iuHo2o aHAlizy 0151 KOMIIEKCHO20 OOCTIONCEHHS 308HIWHIX | 6HYMPIWHIX YUHHUKIB, U0
enugaromov Ha nozuyito ynieepcumeny y QS WUR. 3anpononosana IDEF0-mo0ens 8ioobpadicac 63amo0iio aHatimuiHo2o
8I00L1y, iHGhopmayitinoi cucmemu ma iHmenekmyanbHo2o mooyis (LLM), wo 3abesneuye agmomamusayiro ananimuxu, gpop-
MYBAHHSA CYeHapiie po3eumKy ma pekomeroayii. [nmezpayis memooie cmpameiuno20 aHanizy, ONMUMI3aYitiHo2o Mode-
JI0BAHHSL U WMYUHOO THMENEKMY 0a€ 3mo2y NioSUWUmMyY eqheKmueHiCms YNPAeIiHCbKUX PileHb, ONMUMI3yeamu po3nooin
pecypcig i hopmyeamu 06IPYHMOBAHT cmpamezii ROKPpAueHHs NO3UYIll YHIgepCUumenty y 2100aIbHOMY PElmutz).

3anpononosana modens € IHCMPYMEeHMOM CIMpameziuHo2o ynpagnintsa possumxom 3BO, axuil modce 6ymu adan-
mosanutl 015 pizHux munie ynisepcumemis Yxpainu ma inwux xpain. Ilooanvuii 0ocaiodcents 0OYilbHO CRPAMY8Amu Ha
PO3POONEHHS NPOZPAMHO20 NPOMOMUNY PEKOMEHOAYIUHOI cucmemit, o 3a0e3nedums iHmezpayiio Mooeui 3 pealbHumMu
baszamu OaHuX yHigepcumemis i cucmemam MOHIMOPUHEY epeKmueHoCmi.

Knrouosi crnosa: xniouosi nokasHuku egexmusHoCmi, NPUIHAMmMs Piliens, petimune, Onmumizayis pecypcis, 0iz-
Hec-npoyec, NPoepamHuLl KOMROHEHM, cmpameziune YnpasiiHts, 0ceima, MoOeb, 3aK1a0 8UL0i OCEIMU.
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Introduction and problem statement

In the current context, the relevance of developing a strategy for the advancement of higher
education institutions (HEIs) in Ukraine is linked to innovations in the educational process and in
scientific research. The growing influence of global university rankings encourages Ukrainian HEIs
to improve the quality of educational programmes, strengthen research activities, and enhance their
competitiveness within the international educational environment. The focus on international rank-
ings has become an important direction of strategic management in the development of higher edu-
cation in Ukraine.

International rankings such as QS World University Rankings (QS WUR) [1] and Times Higher
Education (THE) [2] are becoming key tools for assessing the competitiveness of universities, influ-
encing their image, funding, international cooperation, and attractiveness for students and employ-
ers. Universities actively use rankings as marketing tools to demonstrate the quality of teaching and
research. Information sources featuring international rankings attract millions of visitors annually [3],
and many applicants rely on these rankings when choosing a university.

A university’s position in international rankings, particularly in QS WUR, becomes a key indi-
cator of HEI success, influencing its appeal not only to applicants but also to partners and inves-
tors. For Ukrainian universities aiming to integrate into the global academic and educational space,
improving their QS WUR positions is a strategic goal at both national and institutional levels. How-
ever, achieving this goal is complicated by several factors: lack of systematic analytics and integrated
mechanisms for monitoring ranking indicators, limited resources and insufficient alignment between
strategic and operational goals of HEIs, the need to adapt management processes to international
assessment standards, and the fragmented use of modern intelligent data analysis methods in deci-
sion-making.

For Ukrainian technical universities seeking to enhance their positions in international rank-
ings while adapting to the requirements of the digital economy and European educational standards,
research aimed at improving the efficiency of strategic management through analytical and optimi-
sation methods to develop well-grounded recommendations for improving QS WUR indicators is of
particular importance.

Analysis of recent studies and publications

In the modern context of globalisation and digital transformation of education, the issue of
improving HEI management efficiency gains strategic importance and remains a relevant area of
research.

In study [4], the authors conducted descriptive statistical and logistic regression analyses of data
from 150 universities across different countries, using sustainability indicators from Ul GreenMet-
ric and THE. The study examined the relationship between global ranking positions, geographical
location, and typology of universities. The researchers found that traditional rankings often fail to
fully reflect sustainable development in HEIs and proposed integrating THE indicators into the Ul
GreenMetric system.

In [5], researchers assessed the current state of rankings and principles of university classifica-
tion in Ukraine and its national university network. They identified problematic aspects of QS WUR,
particularly the weakening of university ranking characteristics due to contradictions between univer-
sity missions and ranking criteria. The authors provided recommendations for developing universities
to support Ukraine’s reconstruction based on innovation, high intellect, and advanced technologies,
as well as for successful European integration.

The results of study [6] emphasise that the QS ranking has turned universities’ means into their
goals. The performance of universities should lead to improved quality of life, accelerated techno-
logical progress, and increased economic and social welfare of the nation. The increase in scientific
publications is merely one of the means of achieving these objectives.
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In research [7], the authors proposed a model for predicting university research performance
using four variables (number of published papers, number of researchers, total number of citations,
and number of uncited papers) and examined their impact on the ranking of the top 100 universities
in QS WUR. The results showed that applying the proposed model leads to changes in QS WUR
indicators among the selected universities.

In article [8], country-specific factors influencing the three most influential world university
rankings (Academic Ranking of World Universities, QS WUR, and THE) are examined. The authors
demonstrated that university positions are determined by country-specific variables such as economic
potential, research and development expenditure, long-term political stability (absence of war, occu-
pation, coups, or significant political upheaval), and institutional variables, including government
efficiency.

The authors of [9] demonstrated that the variables used to construct rankings primarily meas-
ure two core indicators: university reputation and research activity. By analysing these indicators
and building a regional aggregated index of universities, they determined their influence on ranking
positions. The authors provided evidence of the ambiguous nature of quantitative assessments of
university success in rankings.

In paper [10], the authors examined two of the most influential rankings (Shanghai Jiao Tong
University ranking and THE) and concluded that these rankings alone cannot form recommenda-
tions for improving the quality of education. They highlighted the importance of ensuring «clean»
rankings — transparent and methodologically coherent — whose use would stimulate improvements in
university performance.

The authors of [11] analysed 18,466 public comments from China addressed to QS WUR experts
using sentiment analysis and Latent Dirichlet Allocation (LDA) topic modelling. They summarised
the complex emotions and diverse cognitive perspectives of the public regarding expert questions
related to QS WUR.

In study [12], a ranking of technical universities worldwide was presented, including 137 uni-
versities listed in THE. Among these, national technological «flagships» were identified — institutions
that bring new achievements in technology transfer and commercialisation of university research
results. The study revealed differences between the indicators of technical HEIs and universities of
other profiles.

In the context of global competition among universities, ranking evaluations define an HEI’s
reputation, investment attractiveness, and academic partnerships. The analysed approaches to uni-
versity ranking, based solely on expert assessments and inter-university comparisons, do not pro-
vide management with sufficient information for adapting to changes in the international educational
environment. Therefore, developing new approaches to formulating development strategies for HEIs
aimed at improving their position in the global educational space remains an urgent task.

The aim and objectives of the research
The aim of the research is to increase the efficiency of strategic management of higher educa-
tion institutions through the use of data analytics methods, optimisation methods, and artificial intel-
ligence techniques for analysing key university performance indicators and forming substantiated
recommendations for improving those included in the QS WUR ranking.

Presentation of the main research material
In the context of increasing competition among universities in the global educational and
research space, their participation in international rankings, particularly in QS WUR, is gaining
strategic importance. This study examines the methodological features of the global QS WUR uni-
versity ranking [3], which annually analyses the performance of universities. According to the QS
WUR methodology, the overall score is calculated based on nine key indicators, namely: academic
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reputation, employer reputation, student-to-faculty ratio, citation rate of scientific publications, share
of international students, share of international faculty, graduate employment outcomes, international
research networks, and sustainability (Table 1). The weighting coefficients of the categories and indi-
cators of the global QS WUR ranking are presented in Table 1. The values of indicators of leading
Ukrainian universities in the global QS WUR ranking are shown in Table 2.

Table 1
Weighting coefficients of indicators in the global QS WUR ranking
Category . Indicator Weight,
Category Name Weight Indicator Name ",
) Academic Reputation (AR) 0,30
R h and D 0,5
SSearch anc Miscovery ’ Citations per Faculty (CPF) 0,20
- Employer Reputation (ER) 0,15
Employability and Out 0,20
fipoyabtity and Llcomes ’ Employment Outcomes (EO) 0,05
International Student Ratio (ISR) 0,05
Global Engagement 0,15 International Faculty Ratio (IFR) 0,05
International Research Network (IRN) 0,05
Learning Experience 0,10 Faculty/Student Ratio (FSR) 0,10
Sustainability 0,05 Sustainability (SUS) 0,05
Table 2
Values of indicators for leading Ukrainian universities
No Universitv Name Indicator Values of HEIs
B y AR ER | FSR | CPF | IFR | ISR | IRN | EO SUS
1 Ivan Franko National 57 | 128 | 302 | 13 | 13 | 15 | 12,6 | 186 | 2
University of Lviv
o | KharkivNational University | 34 | 153 | 916 | 15 | 14| 51 | 119 | 41 | 14
of Radio Electronics
g | LvivPolytechnic National | g 4| 135 1 g4 | 19 | 14 | 12 | 189 | 152 | 115
University
National Technical University
4 «Kharkiv Polytechnic 6,5 10,6 | 54,3 1,3 1,7 | 20,1 11,4 4 1,6
Institute»
National Technical University
5 of Ukraine «lgor Sikorsky 16,2 | 31,8 | 374 1,5 1,7 2 20,4 | 21,3 4.3
Kyiv Polytechnic Institute»
National University of Kyiv-
6 Mohyla Academy (NaUKMA 5,1 10,6 | 44,2 1,2 2,1 1,1 6,3 13,5 1
7 Sumy State University 5,8 53 | 351 | 2,5 3,1 | 40,5 | 28,9 | 3,8 7,5
g | Taras Shevchenko National | g | 3665 | 27 | 20 | 15 | 39 | 403 | 455 | 16
University of Kyiv
9 V. N. Karazin Kharkiv 126 | 169 | 646 | 1.4 | 33 | 557 | 29.4 4 49
National University

To calculate the overall score based on nine key indicators, the following formula is used:

where
S§" — the overall value of the HEI for the #-th period;
w, —the weight coefficient of the i-th indicator, i=1, m;
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K; — the academic reputation indicator for the 7-th period, AR;

K; —the employer reputation indicator for the #-th period, ER;

K; — the number of students per one lecturer for the #-th period, FSR;

K, — the number of citations per one scientific article for the #-th period, CPF;

K¢ — the share of international faculty for the #-th period (%), IFR;

Kg — the share of international students for the #-th period (%), ISR;

K; — the international research network indicator for the #-th period (%), IRN;

K; — the overall employment outcomes indicator for the #-th period (%), EO;

K, — the sustainable development index of the HEI for the #-th period (%), SUS.

We provide an example of calculating the overall value in the ranking for NTU «KhPI».

;"7 (0.30%6.5)+(0.15x10.6)+(0.10x54.3) +(0.20x1.3) +(0.05x1.7) + (0.05% 20.1) +
+(0.05x11.4)+(0.05%x4.0)+(0.05x1.6)=11.17

After calculating the overall value for each university (Raw Score), linear normalisation of the
results is performed according to the following formula:

t

s :SLS;—XIOO,

norm
max

where:
S — the overall value of the university across all indicators;
S,.. —the maximum Raw Score among all universities (the highest score);
S:... —the normalised overall indicator (Overall Score) on a scale from 0 to 100.
An example of calculating the normalised overall ranking score for NTU «KhPI» is as follows:

s (1170 4601108,
99.06

A study of the dynamics of the normalised overall indicator S,,,, of leading Ukrainian HEIs
according to the QS WUR ranking has been conducted. As a result, the best HEI (Massachusetts Insti-
tute of Technology) receives a score of 100, while all others obtain proportionally lower values. The
calculated values of the QS WUR Overall Score for leading Ukrainian HEIs for 2025 are presented
in Table 3.

Table 3
Calculated values of the QS WUR Overall Score of HEIs for 2025
Overall| Normalised P
. . EI Position in the QS
University Name Scbgtre OvergilrmScore WUR
Massachusetts Institute of Technology 99,06 100 1
Taras Shevchenko National University of Kyiv 18,94 19,12 701-710
V. N. Karazin Kharkiv National University 17,92 18,09 741-750
National Technical University of Ukraine
«lgor Sikorsky Kyiv Polytechnic Institute» 16,12 16,25 801-850
National Technical University
«Kharkiv Polytechnic Institute» 11,17 11,28 1001-1200
Sumy State University 10,73 10,84 1001-1200
Lviv Polytechnic National University 10,17 10,25 1001-1200
National University of Kyiv-Mohyla Academy 8,98 9,07 1001-1200
Ivan Franko National University of Lviv 8,71 8,79 1201-1400
Kharkiv National University of Radio Electronics 6,67 6,73 1201-1400
https://doi.org/10.32782/mathematical-modelling/2025-8-2-31 ISSN 2618-0332 (print), 2618-0340 (online)
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To assess the accuracy and homogeneity of the set of values, as well as to serve as a basic cri-
terion when comparing the calculations of different samples and verifying the reliability of statistical
analysis results, the following formula is used.

1 < t t
o= ZZ(S,/' =S o )2 )
=

where: N — number of universities in the ranking QS WUR.

The standard deviation equals 0.1187, i.e. 11.87%, which shows how much the data deviate
from the mean value — how stable or variable they are. The magnitude of this indicator demonstrates
satisfactory convergence between S’ and S,,,,, .

Based on the calculations of the normalised Overall Score (Table 2), a chart has been con-
structed, which is shown in Figure 1.

Taras Shevchenko National University of...
V. N. Karazin Kharkiv National University
National Technical University of Ukraine...
National Technical University "Kharkiv...
Sumy State University
Lviv Polytechnic National University
National University of Kyiv-Mohyla...

Ilvan Franko National University of Lviv

Kharkiv National University of Radio...

o

5 10 15 20 25

Fig. 1. Comparison of leading Ukrainian HEIs for 2025 according to the QS WUR Overall Score

Thus, the chart clearly illustrates the leadership of the universities of Kyiv and Kharkiv in rank-
ing positions, indicating their high academic reputation and competitiveness among Ukrainian HEISs.

A study of the key indicators of NTU «KhPI» and a comparative analysis with other Ukrainian
universities were conducted. At the initial stage of the research, the dynamics of the nine indicators of
NTU «KhPI» included in the QS WUR ranking for 2022—-2025 were analysed in Figure 2.

70| 68.3

w0

. Academic Reputation Citations per Faculty International Research Network
BN Employer Reputation  EEE Intermational Faculty Ratio Employment Qutcomes
Faculty/Student Ratio B ntermnational Student Ratio Sustainability

Fig. 2. Dynamics of NTU «KhPI» indicators according to the QS WUR ranking for 2022-2025
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To develop strategies for improving NTU «KhPI» positions in the QS WUR ranking, the dynam-
ics of each indicator for 2022-2025 were analysed. For NTU “KhPI”, the academic reputation (AR)
indicator remains relatively stable throughout the period: from 6.0 in 2022 to 6.5 in 2025. Despite a
slight absolute increase (+0.5 points), the university’s position remains among the lowest compared
to other technical HEIs in Ukraine. The minor growth indicates gradual but slow improvement of the
university’s academic image within the scientific community.

The employer reputation (ER) indicator forms 15% of the QS WUR ranking and is a key meas-
ure of a university’s ability to prepare competitive graduates [2, 14]. In the case of NTU «KhPI»,
there is a slight increase: from 10.3 in 2022 to 10.6 in 2025, despite a temporary rise to 12.1 in 2024.
This demonstrates an unstable evaluation of graduate reputation among employers.

The next indicator in the QS WUR ranking is the faculty-to-student ratio (FSR). This indicator
reflects the degree of individualisation in the learning process: the fewer students per lecturer, the
more attention can be given to each student [2; 14]. At NTU «KhPI», the FSR decreased from 68.3 in
2022 to 54.3 in 2025, showing gradual improvement in teaching conditions.

Next, the dynamics of the QS WUR indicator related to citations per faculty (CPF) were examined.
CPF is a key indicator of a university’s research productivity and influence, weighted at 20% in QS WUR.
The calculation is based on data from major scientometric databases and considers the total number of
citations of academic publications relative to the number of faculty members [1; 14]. At NTU «KhPIy,
the CPF indicator remains stable during 20222025 at 1.3, indicating a relatively low citation rate of the
university’s publications. The main reasons include the focus of some researchers on regional conferences
and specialised journals, as well as limited participation in international research programmes.

The share of international faculty (IFR) reflects the level of internationalisation of academic staff
and carries a weight of 5% in the QS WUR ranking. High IFR values are typical for universities that
actively attract foreign scholars, offer English-language programmes, promote academic mobility,
and maintain transparent staffing policies [1; 14]. At NTU «KhPI», IFR increased from 1.1 in 2022 to
1.7 in 2025, showing positive dynamics, though still insufficient for a significant breakthrough in the
international educational environment.

The share of international students (ISR) is an important indicator of a university’s international
attractiveness, with a total weight of 5% in the QS WUR ranking. It is calculated based on the share
of students of foreign citizenship in the total student body [1; 14]. NTU «KhPI» demonstrates a pos-
itive growth trend in the share of international students — from 17.9% in 2022 to 20.1% in 2025. This
indicates the effectiveness of implementing English-language programmes, increasing participation
in international education fairs, and cooperation with recruitment agencies.

The international research network (IRN) indicator accounts for 5% of the QS WUR ranking
structure. It measures the number of publications created in collaboration with international partners
and indexed in major scientometric databases [1]. NTU «KhPI» had an IRN of 13.7 in 2023, which
dropped to 1.0 in 2024 and rose again to 11.4 in 2025. Such instability indicates fragmented partici-
pation in international research projects.

The employment outcomes (EO) indicator is a key measure of university success in the labour
market, with a weight of 5% in the QS WUR. It consists of the employment index (percentage of
graduates employed in their field within 15 months after graduation) and the alumni impact indicator
across industries. For NTU «KhPI», EO in 2025 equals 4.0, significantly lower than in 2022 (10.3).
This suggests strengthened practical components in educational programmes and interaction with
employers but also reflects labour market fluctuations.

The sustainability index (SUS) is a new QS WUR indicator weighted at 5%. It consists of three
components: environmental impact, social impact, and equality and inclusion policies [1; 14]. At
NTU «KhPI», the SUS index increased to 1.6 in 2025, demonstrating early progress in implementing
environmental and social initiatives. The basis for this includes energy efficiency projects, an innova-
tion campus, and other innovative initiatives.
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Overall, the structure of changes in the ranking indicators for NTU «KhPI» indicates a gradual
shift of the university from a traditionally academic model to a more practice-oriented and inter-
nationally integrated one. Most indicators remain relatively stable, which may result from targeted
strategic measures to expand international partnerships, increase the attractiveness of educational
programmes for foreign students, and update research policy.

To improve the efficiency of strategic management in HEIs, an analysis of the university’s exter-
nal and internal environment was carried out using strategic analysis methods such as PESTLE anal-
ysis, SWOT analysis, and TOWS analysis [13; 15]. PESTLE analysis was used to identify external
factors affecting HEI indicators in the QS WUR ranking. Applying SWOT analysis provided a clear
understanding of NTU «KhPI»’s position in the global ranking environment, its strengths on which
development strategy can be built, and the threats to consider in strategic goal formation.

To determine strategic development options for NTU «KhPI» in the context of the QS WUR
global ranking, taking into account both external and internal factors, the analytical strategic planning
tool TOWS analysis was applied.

Based on the conducted TOWS analysis [15], four interrelated strategic directions for the uni-
versity’s development were identified.

1. Using scientific and educational potential to realise global opportunities (SO-strategy). This
direction is linked to active utilisation of the university’s strengths, such as a strong scientific school,
highly qualified teaching staff, and the presence of international double-degree programmes and aca-
demic mobility projects. The main objective is to expand NTU «KhPI» participation in international
research projects, increase joint publications in journals indexed in Scopus and Web of Science, and
promote innovative English-taught educational programmes. Implementation of these measures will
enhance the Academic Reputation and International Research Network indicators, which have signif-
icant weight in the QS WUR ranking.

2. Overcoming internal limitations through external opportunities (WO-strategy). This direc-
tion involves addressing internal weaknesses by leveraging external environment opportunities. Key
success factors include strengthening international communication, increasing the university’s visi-
bility in the global digital space, and forming a positive image of KhPI as a modern scientific and
educational centre. It is advisable to create an integrated English-language PR strategy to promote
the university among QS experts and potential partners. At the same time, it is necessary to activate
alumni participation in global professional networks by creating an Alumni platform for collecting
Employment Outcomes data. Another important element is the digitalisation of publication activity
and citation monitoring, improving the analytical efficiency of ranking data preparation.

3. Using scientific and educational advantages to minimise external threats (ST-strategy). This
direction focuses on leveraging the university’s strengths to reduce the impact of external negative
factors, such as increased regional competition, funding instability, and student and faculty migration.
Key tasks include developing strategic partnerships with leading global universities, establishing
interregional and international research laboratories, and engaging industrial partners in joint inno-
vation projects. An essential component is the formation of a reputational package for participation
in the QS Academic Survey, emphasising the unique engineering and technological competencies of
NTU «KhPI».

4. Minimising internal weaknesses and avoiding risks (WT-strategy). This strategic direction is
aimed at stabilising internal management processes and enhancing the university’s resilience to exter-
nal challenges. The main tasks include developing an anti-crisis digital transformation strategy, opti-
mising internal data collection mechanisms for rankings, and implementing an internal rating system
for departments and institutes based on QS WUR criteria. Additionally, it is necessary to diversify
funding sources through increased participation in grant programmes, business partnerships, and cor-
porate education projects. This will reduce dependence on state funding and ensure the university’s
sustainable development even under economic instability.
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Thus, the implementation of these strategic directions will contribute to increasing NTU «KhPI»
competitiveness in the global educational space in the medium term, improving indicators of key QS
WUR metrics (Academic Reputation, Employer Reputation, Citations per Faculty, Internationalisa-
tion), and strengthening the university’s reputation as one of Ukraine’s and Europe’s leading educa-
tional and research centres.

To provide recommendations to the university’s administration for improving its QS WUR
ranking indicators according to the defined directions, a recommendation formation model was devel-
oped, presented in Figure 3.
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Fig. 3. Business process model for forming recommendations to improve HEI performance
in the QS WUR ranking

The developed model in IDEFO0 notation represents an integrated process of forming recommen-
dations aimed at improving HEI positions in the QS WUR ranking. The model describes the interac-
tion between the analytical department, information system, intelligent module (LLM), and databases
that provide comprehensive support for managerial decision-making.

The main goal of the model is to enhance the effectiveness of university strategic management
through the use of analytical and optimisation methods (PEST, SWOT analysis, TOWS analysis,
linear programming, genetic algorithms) to generate well-grounded recommendations for improving
QS WUR indicators.

The model’s input flows include data on HEI activities, publication activity statistics, staff com-
position, international cooperation, employer engagement, and student mobility. Data on competi-
tor universities comprise information about selected HEIs’ indicators used for comparative analy-
sis. Expert evaluations are the results of surveys of internal and external experts on the university’s
strengths and weaknesses.

The controlling influences include the QS WUR methodology, which defines the structure of
indicators, weighting coefficients, and evaluation methods, as well as the university’s KPIs aligned
with its development strategy. The management function is performed by QS WUR analytics, which
set the benchmarks for improving specific indicators.
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The main functional blocks of the model that form the logical sequence of actions are as follows:

1. Formation of the QS WUR indicator model. Integration of data collection and processing
results on HEI activities, allowing the creation of a QS WUR indicator structure relevant to a specific
university (NTU «KhPI») and assessment of its current state.

2. Identification of external environmental factors (PESTLE analysis). At this stage, political, economic,
social, and technological factors influencing university performance and QS WUR position are analysed.

3. Identification of internal environmental factors (SWOT-analysis). Internal strengths and
weaknesses of the HEI are examined, including human resources, research quality, international
cooperation, and the level of digitalisation.

4. Determination of HEI resource constraints and indicators. The resource allocation model
defines possible limits for funding, staffing, publication activity, and other resources.

5. Formation of HEI development scenarios. Using an evolutionary approach, possible univer-
sity development scenarios are generated considering constraints and QS WUR target indicators.

6. Selection of the optimal set of indicators. The optimisation procedure determines the most effective
combination of indicators that ensures the maximum increase in ranking score within the available resources.

7. Formulation of recommendations for scenario implementation. Based on the scenario analy-
sis results, specific recommendations for university management are formed (for example, increasing
the share of international students, raising the number of publications in leading scientometric data-
bases, and developing partnership programmes).

The model’s outcome is a set of recommendations that includes: priority development areas,
optimal resource-use scenarios, forecasts of expected QS WUR indicator improvements, and analyt-
ical evaluation of the proposed decisions’ effectiveness.

The model will be integrated with the university’s information system, databases, and LLM
(Large Language Model) module. This approach ensures adaptability and self-learning of the system
as historical data accumulates.

The proposed model for forming recommendations to improve HEI performance in the QS WUR
ranking serves as the systemic foundation of a recommendation management system, integrating stra-
tegic analysis methods and artificial intelligence. Implementing such a model allows automation of
managerial decision-making, enhances the effectiveness of research, educational, and international
activities, and ensures sustainable growth of HEI positions in the QS WUR ranking.

Conclusions

The proposed study is timely and practically significant, as it combines modern business pro-
cess modelling methods for the strategic development of Ukraine’s higher education system. The
developed model enables a comprehensive assessment of external and internal factors affecting HEI
ranking indicators. Based on the obtained data, a model for forming recommendations to improve
HEI performance in the QS WUR ranking has been created, which defines the relationships between
individual indicators according to the QS WUR methodology and HEI activities.

The main functions of the model encompass resource allocation using genetic algorithms and
linear programming methods to search for optimal HEI development scenarios, considering resource
constraints and university management priorities. The integration of an LLM ensures intelligent data
analysis, automatic scenario generation, and synthesis of recommendations. The model allows for the
creation of scientifically grounded recommendations to enhance university performance and provides
feedback for the analytical department and HEI information system.

Thus, the proposed model is a comprehensive tool for systematising the factors influencing
ranking indicators, identifying priority development directions, optimising resource allocation, and
forming managerial decisions for university leadership. The implementation of the proposed model
will create the prerequisites for increasing HEI competitiveness in the global educational and research
environment.
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