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Abstract. The rapid transformation of the global educational landscape, driven by technological innovation, 

international collaboration, and socio-economic reforms, necessitates the development of effective models of 

integration processes within higher education institutions. This study examines the conceptual, structural, and 

functional dimensions of integration in the context of Uzbekistan’s higher education system, where reforms are 

aimed at aligning national standards with global best practices. Using a mixed-method approach that combines 

policy analysis, comparative review, and institutional case studies, the research identifies key drivers of 

integration, including academic mobility, joint degree programs, digital learning platforms, and partnerships 

with foreign universities. The proposed models emphasize a multi-level integration framework that 

encompasses intra-institutional, inter-institutional, and international collaboration, with a focus on quality 

assurance, resource optimization, and human capital development. The findings reveal that successful 

integration in Uzbekistan’s higher education sector depends on the harmonization of curricula, the adoption of 

competency-based education, and the strengthening of governance mechanisms. Moreover, the study highlights 

the role of cultural and linguistic adaptation in facilitating cross-border academic cooperation. The practical 

implications of the research provide policymakers and university leaders with evidence-based strategies for 

fostering sustainable integration, enhancing institutional competitiveness, and promoting the country’s active 

participation in the global knowledge economy. 
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1. INTRODUCTION 

In the context of contemporary globalization and the rapid advancement of science and technology, ensuring the 

competitiveness of the national economy requires the training of highly qualified specialists equipped with advanced 

modern knowledge and the effective implementation of innovative scientific developments in production. This reality 

imposes new and heightened demands on the interconnection between science, education, and industry. Globally, 

significant attention is devoted to research aimed at enhancing the mechanisms for managing science, education, and 

production, as well as improving the infrastructure of innovation clusters. Within this framework, ongoing studies 

focused on strengthening the infrastructure that supports innovative activities, ensuring the efficient management of 

the targeted development of the innovation market, and refining mechanisms for financing startup projects in the 

innovation sector hold considerable importance. 

At present, innovative economic development is becoming a key driver of sustainable growth at both global and 

national levels. In developed economies, 70–90 percent of GDP is generated through the advancement of innovative 

activities. By implementing strategically significant scientific, technological, and promising innovation projects, 

economic progress is achieved through the modernization of leading industries, technological renewal, and the 

adoption of locally developed innovations. Training competitive, highly skilled personnel within higher education 

institutions, and directing their potential toward the peace, prosperity, and well-being of the nation, is a fundamental 

requirement of a market economy characterized by intense competition. The resolution of the aforementioned global 

challenges relies heavily on the contribution of such professionals—graduates of higher education institutions since 

independence—who embody the country’s substantial scientific, creative, intellectual, and labor potential, align with 

market economy demands in the labor market, and effectively contribute to organizational performance. 

2. LITERATURE REVIEW 

International experience demonstrates that numerous studies have been devoted to the management and 

organization of innovation processes. Among the notable contributions are the works of J. Bírne, T. Jorgen, T. 

Loukkola, G. Ates, K. Holländer, N. Koltcheva, S. Krstić, F. Rarada, the Yuerodoc Survey, R. Altbach, F.E. Sheregi, 
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M.N. Strikhanov, T. Kealey, F. Alberício, and I.N. Humreter. In Uzbekistan, significant scientific research on the 

development of innovative activities and management systems has been conducted by scholars such as K.Kh. 

Abdurakhmanov, O.K. Abdurakhmanov, A.Sh. Bekmurodov, H.M. Imamov, N.K. Yoldoshev, N. Makhmudov, U.Sh. 

Yusupov, H.M. Abdusattorova, G.K. Tarakhtieva, I. Ismatov, B.Sh. Usmonov, M.Q. Kadirov, J.D. Eltazarov, T.Z. 

Teshaboev, T. Shodiev, Sh.A. Atamuradov, M.F. Hakimova, A.O. Ochilov, and Sh. Otajonov, among others. 

The advancement of integration between science, education, and production systems is closely linked to the 

development of cooperative and integration processes. The cluster approach, which plays a crucial role in enhancing 

the level of innovative activity within the economy, has been extensively examined in the works of foreign scholars 

such as E. Dakhmen, A. Marshall, M. Porter, S. Rosenfeld, D. Sole, I. Tolenado, V. Feldman, and M. Enright. In the 

Russian context, principles and challenges of cluster organization have been analyzed by researchers including M. 

Afanasev, L. Myasnikov, N.N. Vnukova, K.V. Ekimova, V.A. Kundius, L.S. Markov, K. Nikolsky, V.F. Stukach, and 

V.V. Titov. In Uzbekistan, the development of innovative activity and its management systems has likewise been 

explored by a wide range of national scholars, notably K.Kh. Abdurakhmanov, O.K. Abdurakhmanov, A.Sh. 

Bekmurodov, H.M. Imamov, N.K. Yoldoshev, N. Makhmudov, U.Sh. Yusupov, H.M. Abdusattorova, G.K. 

Tarakhtieva, I. Ismatov, B.Sh. Usmonov, M.Q. Kadirov, J.D. Eltazarov, T.Z. Teshaboev, T. Shodiev, Sh.A. 

Atamuradov, M.F. Hakimova, A.O. Ochilov, and Sh. Otajonov. 

3. ANALYSIS AND RESULTS 

It is natural to ask questions about what is the state of training of specialists in higher education institutions of the 

republic now, whether competitive personnel are trained in Uzbekistan that meet world standards or not. To answer 

these questions, we draw your attention to the following information from the World Bank. Not a single higher 

education institution from Uzbekistan was included in the list of 500 most famous universities in the world based on 

2 global ratings. This fact alone makes it possible to train personnel with deep professional knowledge in Uzbekistan's 

higher education institutions, to engage in modern research and development and to organize work on the main tasks 

set for the development of society. it shows that the issues of turning them into economic, cultural-educational and 

scientific centers have not been resolved so far. 

We studied the effects of brand equity development based on a 15-question online social questionnaire provided by 

existing higher education institutions in our country. If we pay attention to the statistical aspects of the study, 12 

variables are numerical, and 3 questions are qualitative indicators (categorical). The survey involved students, 

teachers, researchers and staff of higher education institutions: 394 people from public universities and 81 people from 

private universities. It shows the frequency and percentage distribution of the variable divided into groups: “Public”, 

“Private” universities and “Cooperative Education Programs”. For example, there are 394 frequencies in the public 

category, which is 80.90% of the total number of cases. In other words, 394 out of 487 cases (or observations) fall 

into this category. There are 81 frequencies in the private category, which is 16.63% of the total number of cases, or 

81 out of 487 cases in this category. [21] 

There are 12 frequencies in the QTD category, which is 2.46%, so 12 out of 487 cases explain this category. 

According to the results, the majority of participants fall into the age range of 16-25 years (47.84%). The second 

largest group consists of participants aged 26-35 years (43.53%), while the share of participants aged 36-45 years is 

4.72%. At the same time, participants aged 46-60 years made up 3.08% of the sample, and participants aged 60 years 

and older - 0.82%. 

When testing these hypotheses, we will form 4 hidden variables (Latent variable) (Unobserved variable) from all 

variables. This will make it possible to collect all the variables involved in the research process (Observed variable) 

in one model and make a reliable conclusion about them. 

According to the Breuch-Pagan / Kuk-Weisberg test, the error differences are also considered normally distributed. 

Since Chi2(1)= 203.18 of the test, its p is p > Chi 2 = 0.0000 (Table 1). 

 

Table 1: A simple linear regression model for latent variables 

 

Innovative activity of the 

university 

 Coef.  St.Err.  t-value  p-value  [95% 

Conf 

 Interval]  Sig 

Teacher's age 0.345 .339 4.56 0.41 0.88 2.213 - 

Academic degree (and 

title) of the teacher 

0.824 .294 4.82 0.001 0.838 1.992 *** 
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Teaching experience 0.07 0.184 5.11 0.004 0.96 1.647 *** 

University infrastructure 1.416 .209 6.79 0.000 1.006 1.825 *** 

Constant -3.6 .076 -47.20 0 -3.75 -3.45 *** 

 

Mean dependent var 0.000 SD dependent var  1.000 

R-squared  0.745 Number of obs   487 

F-test   794.686 Prob > F  0.000 

Akaike crit. (AIC) 522.156 Bayesian crit. (BIC) 538.909 

*** p<.01, ** p<.05, * p<.1 

 

According to the regression results, the number of observations was 487 and the F-statistic value was 794.69. In 

this case, the p-value was 0.0000, indicating the statistical significance of the model. The coefficient of determination 

measures the proportion of the variance of the dependent variable that is explained by the independent variables. In 

this case, the R-squared value was 0.745, meaning that the model explains approximately 74.5% of the variance of 

the dependent variable. 

In this regard, a regression analysis was conducted, since the parameters of the model based on a nonlinear function 

may have high significance based on the mediating variables. 

The integration of science, education and production is expressed in innovative activity, and it was found that it is 

directly influenced by age, length of service of the teaching staff, university infrastructure, academic degree (title), 

business contracts and the volume of paid services. 

Regression equations with latent variables as mediators: 

(𝐼𝑛𝑛𝑜𝑣𝑎𝑡𝑖𝑜𝑛 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦)
= 0.036 ∗ 𝑇𝑒𝑎𝑐ℎ𝑒𝑟′𝑠 𝑎𝑔𝑒 +  0.824 ∗ 𝐴𝑐𝑎𝑑𝑒𝑚𝑖𝑐 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑒𝑎𝑐ℎ𝑒𝑟 + 0.07
∗ 𝑇𝑒𝑎𝑐ℎ𝑖𝑛𝑔 𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 +  1.416 ∗  𝑈𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑖𝑛𝑓𝑟𝑎𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 

 

In the selected 29 universities, an increase in the length of teaching experience by 1 unit increases the volume of 

university innovation activity by 0.345 units. Also, an increase in the length of service of a teacher has a positive effect 

on the volume of innovation activity of the university, and its increase by 1 unit leads to an increase in the volume of 

innovation activity of the university by 0.07 units. And most importantly, it was revealed that an increase in the 

university's infrastructure (special laboratories, experimental facilities, etc.) by 1 unit will increase the university's 

innovation activity by 1,415 units. 

Consequently, the need has been identified to increase the number of teaching staff with academic degrees in 

universities in Uzbekistan, the development of special laboratories, experimental facilities and other infrastructure 

related to innovation in universities. 

Despite the multitude of models, the main trend defining the changes in the modern university is its transition from 

the University 1.0 model to the University 3.0 model. 

University 1.0 is only engaged in educational activities, it carries out the transfer of knowledge, personnel training 

and social development. 

University 2.0 is a research university that simultaneously fulfills two missions - teaching and research. University 

2.0 functions include the creation of new knowledge through research activities and consulting services for market 

participants. University 2.0 carries out research and development works on industrial orders and creates "custom" 

technologies. The main task of such a university is the reproduction of new knowledge, and personnel training is 

included in the scientific process. 

University 3.0 has a higher status because it has a third mission - commercialization of knowledge and technologies. 

Such a university manages intellectual property rights, forms an entrepreneurial ecosystem, promising technological 

markets, and becomes a platform for creating the country's economic superiority on a global scale. It is these 

universities that define the face of the modern technological revolution. 

Despite the popularization of the concept of the 3.0 mission of universities and the solidarity of researchers and 

representatives of the scientific and innovative sector at various levels that universities should develop as centers of 

innovative entrepreneurship, at this stage there is a lack of scientific and methodological developments for the effective 

transition of higher educational institutions to the 3.0 model. 

According to the general conclusion "University 3.0", experts understand a higher education institution that studies 

the world, conducts project work and creates new practices. The educational process in it ceases to be static, with the 
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rapid obsolescence of standard training courses. In addition to classrooms, libraries and laboratories, University 3.0 

has business incubators, technology parks, project offices and special platforms for communication with external 

representatives. However, this is a rather "structural" view, and it still does not answer the question of how the 

management system of a higher education institution should develop in this case. 

In terms of methodology, education is divided into two levels - context and model. The socio-economic reality of 

the modern higher education of the first level and the strategic systems of the concepts of social development are 

analyzed, and these systems show the general changes of the university in the context of management policy. At this 

level, socio-economic analysis methods of the development of institutional systems, elements of cultural and historical 

epistemology and axiology are used as methodological tools. The description of University 3.0 is constructed at the 

second level as a set of interrelated models with key features identified in the context analysis phase. It uses methods 

of socio-economic simulation of inter-institutional interaction and the theory of innovation processes, cultural and 

historical reconstruction, structural-functional analysis of institutional systems and social movements. Comparative 

analysis of source data is used during the research. 

Within the framework of the University 3.0 model, new formats of universities such as entrepreneurship, 

innovation, network are emerging in the world, they perform not only educational and research functions, but also the 

functions of the main process integrator within the innovative ecosystem. The university becomes an active participant 

in processes related to technological entrepreneurship, business development and formation of new markets. 

 
Figure 1. The number of higher education institutions in our republic 

 

The "Education and Skills-2030" project of the Organization for Economic Cooperation and Development revealed 

some innovative features of the 21st century education model compared to the traditional system.  

In the period of transition of society from industrial to post-industrial, information age, universities are experiencing 

deep changes, especially, which ensure their institutional changes. 

Experts identify five main models of universities that exist now and are likely to remain in the future (Table 2): 

 

Table 2: Five models of present and future universities 

 

University models Characteristics 

Elite universities Universities with a strong global brand, significant endowment, 

centuries of rich history and world-class professors. 

(the elite university) Universities that provide quality education for the growing 

"middle class" around the world. One of the results of studying at this 

type of university will be the opportunity to employ graduates in the 

world's leading companies. 

 Universities with a narrow specialization that have managed to 

take their place in the international distribution of intellectual labor and 

become world leaders in certain areas of research or education. 

Public universities Universities that play a key role in the development of the 

economy at the city or regional level — by training qualified personnel or 

organizing practical research at the request of regional companies, 

authorities and local communities. 

Source: "Greenfield" era in education. SEDeC study. Center for Educational Development (SEDeC) of the Moscow 

SKOLKOVO School of Management, 2013. B. 13. 

 

✓ In the modern world, the importance of education as the most important factor in the formation of a new 

quality of economy and society is increasing along with the influence of human capital. "Uchinchi Avlod" 

77
152

220

2016 2021 2030 (forecasting)
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universities form entrepreneurial ecosystems, promising technological markets and ensure global 

competitiveness of the local economy. 

✓ University 3.0 is an educational institution of the post-industrial society, which embodies the synergy of 

education (training students), science (creating new knowledge) and innovation or entrepreneurship 

(application of knowledge in practice, creation of business structures). That is, the essence of a new type of 

university is that the university simultaneously implements three missions: 1) education, 2) scientific 

research, 3) innovation, focused on the commercialization of knowledge. University 3.0 is an organization 

that is a source of entrepreneurial talent for innovative business [4]. University 3.0 is an educational 

institution that contributes to the achievement of the UN's global sustainable development goals. 

✓ In the world, there are different approaches to determining the evaluation criteria of the University 3.0 model. 

But despite the differences, they all note the increasing role of the modern university in the development of 

society. In many ways, it becomes the main factor both in terms of ensuring the stability of society and in 

terms of providing directions for its development. Unlike in recent times, this role is growing significantly. 

Such a university will turn from a social institution limited by its functions into a central link of the 

development of the innovative economy and social sphere - a scientific-educational and innovative center 

producing the socio-economic development of a specific region, the entire country, as well as global 

processes. 

✓ In University 3.0, the third mission (innovative activity and commercialization of knowledge) seems to be as 

important as the first two (education and science). Therefore, in the knowledge economy, such universities 

become an instrument of economic growth, working closely with business and government. That is, the 

scientific activity of universities ceases to be a "special thing". Redirected to obtain results that can be sold 

(commercialized), used outside, introduced into production. 

✓ Countries around the world are trying to encourage and support these processes. In many countries, this is 

facilitated by a trend against the reduction of independent basic and applied research in favor of collaboration 

with universities on basic research projects by high-tech companies. 

✓ Within the framework of the innovative activities of the University 3.0, the activity of entrepreneurship, local 

and regional authorities is included in expert-analytical and consulting support, it opens its fields and 

infrastructure for citizens, controls the development of the territory, provides lifelong education services to 

citizens, supports entrepreneurial projects of students taking into account the interests of the region. powers 

up. 

✓ The university regional innovation system model shows that universities play a key role in interactive 

innovation processes [6]. In this model, higher education institutions are important producers of knowledge 

that can play the role of a link in the innovative and manufacturing sector at the regional level. 

✓ The inclusive university model implies the need to adapt university functions to regional needs. Involved 

universities demonstrate localized development rather than knowledge production, the university directs its 

activities to industry and society, and actively shapes regional identity. 

✓ One of the main goals of the University 3.0 development is to increase the relevance of its entrepreneurial 

activities and turn it into an entrepreneurial university. This is based on the following factors: 

✓ the need to ensure innovative development and successful competition of their countries at the world level; 

✓ socio-cultural, economic, technological changes caused by the needs of digital transformation, 

robotization, creative economy; 

✓ the need to develop the basic competencies of the XXII century, including entrepreneurial skills; 

✓ increased competition in foreign and domestic markets of educational services; 

✓ reducing state funding of universities. 

 

The main areas of implementation of the university's entrepreneurial model are: 

• commercialization of knowledge and research results 

• entrepreneurial education, formation of entrepreneurial competence 

 The concept of the entrepreneurial university states that higher education institutions are increasingly 

supplementing their traditional missions (research and teaching) with a third one - economic development. 

Entrepreneurship University is becoming a driver of small and medium business development in its country, as it 

is a center of youth entrepreneurship, which is an important factor of economic growth. 

In general, the entrepreneurial university acquires the character of a business unit, turns into a business technology 

company through the system of scientific, innovative activities and personnel training. 

Important features of the University of Entrepreneurship: 
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✓ use of business-oriented approaches in education; 

✓ existence of a coaching institute for the development of entrepreneurial skills; 

✓ participation of students in solving real business problems together with various companies, business and 

government structures, educational and scientific organizations. 

4. CONCLUSIONS 

The emergence of the university model with a new form of knowledge production (knowledge economy) shows 

that scientific systems are undergoing a radical transformation, which provides the context for the changing role of 

universities. 

The most popular approach is the theory of "production of new knowledge". This model includes new forms of 

knowledge production: interdisciplinary interaction, transdisciplinarity, heterogeneity, reflexivity. 

Currently, the university is actively changing under the influence of many influential factors. Since such a 

transformation affects the entire set of its main functions, there are changes in the models of modern universities. 

According to the author, "University 3.0" is not only innovative leadership, but also an improved model for 

managing scientific-innovative development based on a qualitatively new strategic approach, which requires the 

creation of missing elements of the scientific-innovative and educational system of a higher educational institution. 

Transforming higher education institutions into third-generation universities, ensuring organizational and resource 

stability of the institution is directly related to the use of improved methods, mechanisms and management tools that 

allow creating conditions for qualitative and dynamic reproduction of scientific and innovative potential. 
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