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In modern university model, teaching and research function as interdependent and 

mutually reinforcing strategic endeavours [1]. The conceptual integration of these two 

functions was first developed in Germany with the establishment of the University of 

Berlin by Wilhelm von Humboldt in 1810. This institutional reform marked a 

transformation from earlier traditions by giving professors academic autonomy, 

introducing seminars and laboratories alongside lectures, institutionalizing doctoral-level 

education and integrating research-based teaching. The mutual relationship between 

teaching and research enhances the strategic significance of universities at both national 

and international levels [2]. In response to increasing social and state expectations, many 

nations have directed their policies toward the systematic development and 

modernization of universities, emphasizing research and innovation as key drivers of 

national progress [3]. Consequently, universities have evolved beyond their traditional 

role as centers of teaching to become critical drivers of scientific advancement and 

knowledge transfer. Particularly in the modern globalized era, characterized by rapid 

technological advancement, the integration of new technologies to enhance the 

efficiency of research activities and research management has become increasingly 

important. With the ongoing advancement of the Internet, artificial intelligence, and big 

data technologies there has been a growing emphasis across various countries on 

promoting and conducting high-quality scientific research that can significantly 

contribute to socio-economic development. Particular attention is given to the effective 

management of research activities and the practical utilization of scientific outcomes for 

the benefit of society. Governments are increasingly prioritizing investments and 

infrastructure in higher education institutions with high research productivity, aiming to 

maximize the impact and return on investment in the research sector. Coupled with 

strong governmental support for the development of scientific research in higher 

education, universities are increasingly prioritizing the digital transformation of research 

management systems. The integration of information and communication technologies 

into the management of university research has become not only a necessary condition 

for institutional development but also an essential component of national strategies for 

scientific and technological innovation [4]. This transformation involves the 

establishment of comprehensive digital infrastructures, including databases for academic 

personnel, research outcomes, funding allocations, laboratory facilities, and educational 

and research activities. Such systems enable more rational resource allocation and 

promote efficient, evidence-based management practices. To fully realize these benefits, 

it is crucial to enhance modern technologies and infrastructure, formulate clear standards 

for data sharing, and ensure that academic staff and researchers possess adequate digital 

literacy and awareness of emerging data technologies [5]. 
On a global scale, there is a rapid expansion in the volume and scope of scientific 

research conducted within universities. Universities are regarded as critical agents in 
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generating new knowledge, facilitating research-based teaching, and sustaining 
mechanisms that support continuous development. These functions are seen as essential 
drivers for national socio-economic progress and integration into the knowledge 
economy. Consequently, significant efforts are being made to establish a feasible 
infrastructure and other resources to underpin and promote these objectives effectively. 
The effective use of big data technologies plays a critical role in the evaluation and 
governance of research performance, offering new pathways for evidence-informed 
decision-making and institutional accountability [6]. A review of traditional technology 
transfer models, such as the dissemination, knowledge utilization, communication, 
university technology transfer office, and Triple Helix frameworks, reveals that no single 
model can fully capture the complexity of technology transfer processes. Instead, these 
models yield the most effective results when applied in an integrated and multi-level 
approach, reflecting the interconnected and interdependent nature of modern research 
and innovation ecosystems. The integration of advanced information technologies, 
including artificial intelligence and cloud computing, is increasingly recognized as 
critical for developing both the quality and efficiency of scientific research management 
within universities. The utilisation of research management platforms powered by 
generative AI technologies offers transformative potential by enabling intelligent 
question-answer systems, continuous project monitoring, and boosted retrieval of 
academic resources. Such platforms not only facilitate more effective coordination of 
research activities but also contribute significantly to advancing institutional research 
outcomes [4]. In this context, the application of information technology is a significant 
element of national innovation ecosystems, actively contributing to the development of 
scientific inquiry and discovery in higher education institutions. Moreover, effective 
knowledge management systems, complemented by the establishment of technology 
transfer offices, have proven essential in bridging the gap between academic research 
and industry engagement. This synergy enhances the translation of research findings into 
practical innovations, thereby contributing to broader societal goals, including 
sustainability and the creation of a more habitable environment [6]. Despite these 
opportunities, the rapid adoption of technology in research management also raises 
critical ethical and governance challenges. Universities have to develop and implement 
effective ethical frameworks to guide the responsible and transparent use of emerging 
technologies. This requires the establishment of carefully planned institutional policies, 
along with targeted education and ongoing training programs designed to address 
pressing concerns such as data privacy, academic integrity, and unequal access to 
technological resources [7]. 

Moreover, to fully use the potential of advanced technologies, it is imperative 

to build and enhance the capacity of existing research managers. These individuals 

play a significant role in managing and monitoring research endeavours and ensuring 

that technological tools are applied effectively and ethically. Capacity-building 

initiatives should focus on equipping research managers with the necessary digital 

literacy, technical skills, and ethical awareness to navigate the complexities of data 

management systems, artificial intelligence applications, and cloud-based platforms. 

Without such targeted professional development, the benefits of technological 

innovations may be undermined by misuse or resistance to change. 
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Central to this effort is the adoption of core ethical principles within 

universities. These include transparency, accountability, credibility, fairness, and 

equity, serving as basic pillars for maintaining academic integrity. By aligning 

technological adoption with these ethical standards, universities can ensure that 

innovation is integrated responsibly and inclusively, strengthening the integrity and 

impact of academic research [7-10]. In summary, while the implementation of new 

technologies in university research management presents huge opportunities to 

enhance efficiency, scientific innovation, and technology transfer, it also 

necessitates careful consideration of ethical implications and governance 

mechanisms. By investing in big data infrastructures, information technology 

solutions, and open-source platforms, universities can gain significant benefits. 

However, these must be balanced with proactive ethical monitoring to safeguard 

privacy, maintain integrity, and promote equitable access, ensuring that technology 

serves as a driver for responsible and sustainable academic advancement. 
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