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Chapter one 
[bookmark: _Toc170592140][bookmark: _Toc182583649]1.1 Introduction:
The current era has witnessed numerous challenges and rapid technological advancements in the fields of education and learning technologies. These changes have placed various pressures on educational institutions, prompting them to adapt in order to keep up with these developments. Since education is a vital element in the advancement of society, it is essential to update educational systems to confront these ongoing challenges, thus enhancing digital literacy among students in today's world.
Due to shifts in educational technology, it has become necessary to overcome the obstacles that traditional education faces, such as those that hinder the effective achievement of educational goals. As a result, integrating technology and educational techniques into all educational activities and courses has become crucial. This integration contributes to the enhancement of digital literacy through the digital transformation of education.
Digital transformation in education has become a fundamental requirement for the development of education in many countries, including Saudi Arabia, which is working to develop its educational systems by adopting modern technologies. However, this transformation faces several challenges, including the rapid spread of information, communication technologies, and scientific discoveries, as well as the increasing pressure on educational institutions to keep up with these advancements.
The digital technological revolution has brought about profound changes in various social, cultural, and political fields, reshaping how information is accessed. With the emergence of technologies such as artificial intelligence, students now have the ability to access knowledge without restrictions, further promoting the digital transformation in education and facilitating the better use of educational resources
Digital transformation in education has become a fundamental requirement for developing educational systems in many countries, including Saudi Arabia. Education is considered a crucial tool for community development and progress. However, with the challenges of the digital age, including the explosion of knowledge and rapid scientific and technological advancements, it has become difficult to keep pace with these transformations. Technological progress and new challenges in the education sector require continuous improvements to align with the rapid developments.
The characteristics of the digital age have a clear impact on various social, cultural, and political aspects, including educational systems. The digital revolution has brought about changes in communication systems and learning methods, enabling new ways to access information faster and more efficiently, without restrictions. This digital shift in education is a vital step towards improving the quality of education and expanding access to knowledge.
Universities play a crucial role in this transformation, contributing to community development through education and scientific research while continuing to innovate in response to scientific and technological developments. Universities are not just places of learning but also centers for cultural enrichment and community development, aligning with the goals of digital transformation that aim to facilitate access to knowledge and learning.
The value of any country and its contemporary relevance in the modern world is not solely determined by its global ranking but also by its investment in research and development. Developed nations tend to allocate substantial budgets for scientific research, recognizing it as a key driver of economic development. The level of scientific progress in a country is measured by various indicators, such as the number of annual scientific publications, patents per capita, and the volume of scholarly journals produced. In addition, the funding for books and scientific journals, as well as the availability of technological support systems, play a crucial role in enhancing research output. These factors collectively reflect technological advancement and intellectual growth within a society. "Therefore, this study came to understand the impact of digital transformation on research effectiveness at PNU's Research Center."
[bookmark: _Toc170571366][bookmark: _Toc170592141][bookmark: _Toc182583650]1.2  Problem of the study:
  Previous studies indicate that public strategies that address digitization in teaching and learning still lack many requirements and face many issues, most notably outdated planning and traditional leadership, which have affected the quality of scientific research centers  (Bates, 2015; Selwyn, 2016).  One example relates to the adoption of digitization in higher education institutions. The results indicate that although most HEIs have a digital transformation, they are still not achieving the desired goals of this transformation, citing difficulties related to readiness and lack of support for this transformation (Simmons et al., 2015).  
Although digital transformation in higher education is an emerging area of research, the exact scope and meaning of digital transformation in higher education institutions is still insufficiently defined. "Digital transformation" in universities has become the subject of much hype and excitement, and the term is often overused and misused    (Gkrimpizi, Magnisalis, 2024). 
Research centers are considered one of the facilities that need digital transformation because digital transformation will reflect the importance of raising the level of quality, improving the level of access to knowledge, and benefiting students and researchers from scientific research centers.   (Khalil , 2016)  that the centers face many obstacles that affect the desired change processes, including the weak scientific research budgets allocated. Lack of availability of electronic devices and rooms necessary to support the transformation necessary to carry out research, Difficult administrative procedures., Insufficient numbers of researchers, Low scientific level of newly graduated researchers. And Lack of auxiliary
Although the existence of research centers in universities is important, it is necessary to have research centers in universities that aim to improve the outputs that universities aim to achieve. These research centers should have great capacities to improve the development and promotion of research and make it more useful for academic and graduate research, collaboration, and capacity building among staff. The roles of research centers need significant support to make their role more positive (Jo-Celene   ,  Simone    ,&  , José ,2023).
Sadek .H, Abdelhak D, Samar S,(2021) points out that scientific research centers in the Middle East in general need proper planning and leadership with clear leadership that works to make the digital transformation successful and benefit from it, as well as need to address the issues facing funding for this digital transformation, and the digital infrastructure is very important and needs great efforts so as not to weaken the readiness for the digital technological transformation has affected the level of research publication globally and the lack of technological support has weakened the focus of these centers on writing and publishing scientific, medical and engineering research.
Compared to Arab countries in general and Saudi Arabia in particular, it is still at the beginning of its path towards developing the aspect of scientific research by relying on digital transformation plans. Saudi universities still need to ensure and maintain the high quality of their outputs to remain competitive and progress in the long run, by adopting digital transformation strategies and improving the overall quality of learning. Finally, through the process of digital transformation, digital transformation management provides an effective outlet for Saudi organizations to build long-term competitive advantages and foster differentiated development. Therefore, it is necessary to identify the issues that prevent the realization of the significant role of digital transformation in universities (Al-Otaibi, & Al-Baroudi, 2024).
Princess Noora University faces many obstacles and challenges imposed on it by the new system, which confirms its need to rely on strategic studies to overcome planning obstacles to advance the development centers and make them more related to the needs of society and contribute to solving its issues by scientific methods and raising the level of local and global leadership and investing knowledge in theoretical and applied research fields, which requires consideration of the management of these centers and how to develop them for greater benefit, as research centers need an administrative unit specialized in knowledge development and  digital transformation in knowledge management, as well as there are (Al-Namla ,2022).
Within the framework of the university's endeavor to achieve Kingdom's Vision 2030, there remains a need to review its strategic objectives to suit this new stage and introduce Vision 2030 within its mission, vision, performance measurement indicators, outputs and returns through overlapping processes adopted by leaders when setting goals, programs and projects that link their tasks, educational structures, digital transformation  and systems in order to serve the achievement of Vision 2030 .
[bookmark: _Toc170571370][bookmark: _Toc170592142][bookmark: _Toc182583651]1.3 Importance of Study:
[bookmark: _Toc182583652] 1.3.1Scientific importance:
1.3.1.1  This study will help identify the importance of digital transformation for higher education institutions in Saudi Arabia, especially at PNU.
1.3.1.2  It will also contribute to identifying the issues that hinder this digital transformation, providing a scientific framework for understanding the challenges facing higher education institutions. 
1.3.1.3   Researchers and those interested in the topic of digital transformation and its impact on the quality of scientific research can benefit from the results of this study to understand the status of higher education institutions compared to other sectors in implementing digital transformation initiatives.
1.3.2 [bookmark: _Toc182583653]Practical Importance: 
[bookmark: _Toc170571368][bookmark: _Toc170592143]   1.3.2.1 Raising awareness among university leaders about the importance of digital transformation and encouraging greater digital maturity.
  1.3.2.2 Highlighting challenges to help leaders take effective actions to improve the quality of education and research.  
1.4 Objectives of the Study
1.4.1 Main Objective:
· 1.4.1.1 To examine the impact of digital transformation on research effectiveness at the PNU Research Center.
1.4.2 Sub-Objectives:
· 1.4.2.1 To analyze the impact of digital transformation on research effectiveness at PNU's research center.
· 1.4.2.2 To identify the challenges facing digital transformation and their impact on research effectiveness at PNU's research center.
1.5 Research Questions
1.5.1 Main Research Question:
· 1.5.1.1 What is the impact of digital transformation on research effectiveness at the PNU Research Center?
1.5.2 Sub-Questions:
· 1.5.2.1 What is the impact of digital transformation on research effectiveness at PNU's research center?
· 1.5.2.2 What are the challenges facing digital transformation and their impact on research effectiveness?
1.6 Research Hypotheses
1.6.1 Main Hypothesis:
· 1.6.1.1 There is an impact of digital transformation on research effectiveness at the PNU Research Center.
1.6.2 Sub-Hypotheses:
· 1.6.2.1 There is a statistically significant impact of structural and organizational factors on research effectiveness.
· 1.6.2.2 There is a statistically significant impact of processes on research effectiveness.
· 1.6.2.3 There is a statistically significant impact of technology on research effectiveness.
· 1.6.2.4 There is a statistically significant impact of leadership models on research effectiveness.
[bookmark: _Toc182583654]1.7 Study Model:
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[bookmark: _Toc170592155][bookmark: _Toc182583663][bookmark: _Toc170571372][bookmark: _Toc170592156] Literature review: 
[bookmark: _Toc182583664]This research includes a review of the theoretical framework that highlights the key concepts related to digital transformation in educational institutions, with a focus on its role in the research center at Princess Nora University. It also reviews previous studies that dealt with the impact of digital transformation on the quality of scientific research tools and the level of obstacles facing scientific research considering digital transformation.  
[bookmark: _Toc182583665] 2.1 Scientific Research Centers
[bookmark: _Toc182583666]Scientific research centers are vital elements that contribute to enhancing the role of universities and developing their academic and innovative performance. In the context of Saudi Arabia’s Vision 2030, the Kingdom seeks to strengthen these centers by implementing digital transformation and integrating modern technologies in the field of research and education. Scientific research centers in Saudi universities, such as Princess Nourah bint Abdulrahman University, play a fundamental role in achieving the goals of Vision 2030, which focuses on enhancing higher education and developing scientific research and innovation. These centers are pivotal points for generating knowledge and exchanging ideas among researchers, which contributes to providing practical solutions to economic and social challenges and providing students and researchers with modern technology tools in their academic fields. According to Zahran’s study (2023), the Kingdom is witnessing a remarkable expansion in the establishment of specialized research centers that use digital transformation to enhance cooperation between universities and research institutions, which contributes to driving innovation and economic growth.
[bookmark: _Toc182583667]Digital transformation in research centers is a pivotal factor that contributes to improving access to scientific data and providing an advanced educational environment, as Al-Harthi’s study (2021) explains. By adopting modern technologies such as artificial intelligence, big data, and the Internet of Things, researchers can carry out their research with greater efficiency and exchange knowledge more quickly, which enhances their ability to innovate. The benefits of this transformation go beyond being a research tool only; it directly contributes to improving the competitiveness of academic institutions and enhancing their ability to deal with contemporary challenges. University Research Centers (URCs), which began in the United States and are expanding globally, also play a fundamental role in enhancing cooperation between universities and various industries, which enhances technology transfer and contributes to promoting economic development through successful partnerships between academia and industry. This interaction enables expanding the horizons of entrepreneurial projects and drives the innovation of practical solutions to economic and social challenges, and directly contributes to developing human resources and enhancing their technical capabilities (Torres, 2019).
2.2 Concept of Scientific Research Centers
[bookmark: _Toc182583668]Collaborative Research Centers (CRCs) are multidisciplinary research facilities located at universities and doctoral-awarding academic institutions. CRCs promote collaboration across scientific disciplines through cross-disciplinary research programs. CRCs provide scientists and researchers with the opportunity to undertake ambitious, long-term projects using university resources and organization. Proposals submitted to CRCs must meet high scientific standards.
[bookmark: _Toc182583669]According to Bozeman and Boardman (2003), multidisciplinary university research centers are defined as research institutions that aim to stimulate institutional innovation within academia. These centers are considered an essential component of the transformation process within universities, as they seek to expand the scope of their goals by integrating diverse and multiple disciplines, which enhances their ability to interact with different fields of knowledge and contribute to the development of innovative solutions.
[bookmark: _Toc182583670]National Centre for Scientific Research )2023) defined the Scientific Research Center as an organization that is specialized in coordinating and directing research activities across diverse fields of natural and social sciences, with a focus on promoting scientific innovation and expanding the horizons of knowledge. The center also seeks to evaluate and analyze the practical applications of this knowledge in societal contexts, thus enhancing its effective impact on developing society. 
[bookmark: _Toc182583671]According to UNESCO (2022), scientific research centers are the cornerstone of advancing science and technology in society. They play a pivotal role in developing basic and applied research, and work to qualify scientists and researchers to expand the horizons of knowledge and promote innovation.
[bookmark: _Toc182583672]Further, The Scientific Research Center is a leading academic institution that conducts in-depth scientific research using multiple methodologies, with the aim of discovering innovative solutions to complex scientific challenges or providing additions of high scientific value in specific fields of knowledge (Oxford Encyclopedia of Science, 2021).
2.3 Importance of Scientific Research Centers
[bookmark: _Toc182583673]The research center seeks to enhance communication and collaboration between professors, faculty members, scientists, students and industry, with the aim of opening new horizons for academic research and innovation. The center focuses on addressing real-world issues by developing practical solutions, while contributing to making a tangible impact through the production and transfer of advanced knowledge that contributes to the advancement of society (Kumar, 2017).
[bookmark: _Toc182583674]Alshayea, (2013) stressed that scientific research is one of the main pillars of development and progress in societies, as it contributes to modernizing systems and solving contemporary issues through the generation of theoretical and applied knowledge. This process is of great importance in both developed and developing countries. In this context, the Kingdom of Saudi Arabia has paid great attention to scientific research centers within the framework of development plans, with a focus on promoting scientific innovation and developing research and development institutions. From this side, the Kingdom seeks to stimulate research activities in the private sector, enhance cooperation between academic institutions, and accelerate access to advanced technology. It also supports the establishment of innovative environments such as science parks and business incubators that contribute to promoting creativity and technological development.
[bookmark: _Toc182583675]Yaqout (2007) also explained that scientific research is one of the basic pillars on which the development of the human mind depends, and that the renaissance and prosperity of nations is closely linked to the degree of their interest in scientific research and its applications. Hence, the great importance of scientific research lies in strengthening the institutions concerned with it and its basic tools, such as universities and specialized research centers, whether governmental or private. These institutions are the main engine for generating knowledge and innovating solutions that contribute to the progress of society.
[bookmark: _Toc182583676]Bin Tareef (2009) pointed out that universities and research centers are a major platform for developing and supporting scientific research, as this plays an important role in achieving the highest level of economic growth at the state level. From this standpoint, many countries have allocated huge budgets and materials that contribute to supporting academic research and scientific projects, believing in the importance of these initiatives in improving efficiency and activating performance in various fields. Moreover, scientific research contributes significantly to driving productivity and improving the quality of products and allows the introduction of new technologies and methods that contribute to the development of all economic, commercial and social activities. From here, it becomes clear that scientific research plays an important role in achieving comprehensive development for society, whether from an economic, social or political perspective. 
[bookmark: _Toc182583677]Believing in the importance of that, this study aimed to identify how public universities in northern Jordan benefit from the results of scientific research to serve local community institutions and enhance its development in various fields.
 2.4 Challenges Facing Scientific Research Centers
[bookmark: _Toc182583678]The major challenges faced by faculty members in universities to support and encourage research activities include difficulty in securing funding, as they find it increasingly difficult to access traditional funding sources such as R15 and R16 programs. This is compounded by limited institutional financial support. There is also a lack of institutional support in terms of submitting research proposals and managing grants, which burdens them due to the absence of support tools such as templates and budget guidelines, in addition to carrying multiple roles in addition to teaching loads. Furthermore, the cost of research equipment and its maintenance is a major challenge despite the existence of some support programs. Finally, collaboration with other research institutions is an opportunity to enhance research through access to advanced equipment and strengthening research partnerships (T orrente,   Dilek,   & Segarra , 2023)
[bookmark: _Toc182583679]Moreover, Pérez-Hernández et al. (2021) and Biranvand and Seif (2020) also summarized the challenges facing research centers that are distributed across several axes as follows: 
1. Legal obstacles: including weak legislative protection for inventors, ineffective marketing systems, ambiguity of property rights in joint research, and the absence of procedures that enhance the quality of research.
2. Human obstacles: including weak commitment to promoting research, lack of qualified personnel to manage knowledge transfer, and lack of incentive for researchers to participate in marketing.
3. Economic obstacles: including lack of revenue allocation to researchers, ineffective funding management, and lack of infrastructure needed to market research outputs.
4. Organizational and political obstacles: including lack of a clear regulatory framework for marketing research, obstructive bureaucracy, and lack of mechanisms to improve the quality of research.
5. Communication and information obstacles: including poor access to data sources and idea bases, and lack of cooperation between universities and industry sectors.
study by Glied et al. (2007), three major issues facing interdisciplinary research centers in academia are highlighted:
6. Financial sustainability: Research centers face challenges in securing ongoing funding, which affects their ability to sustain and grow. Financial challenges may come from reliance on federal funding or grants that may be unstable or insufficient to meet ongoing research needs.
7. Faculty recruitment and retention: Interdisciplinary research centers often find it difficult to attract and retain outstanding professors in multiple fields. Researchers in these centers may also be stressed by the demands of interdisciplinary work, which can lead to difficulty in maintaining sustainable staffing.
8. Sustainability of leadership: Effective and sustainable leadership is a major challenge in these centers. It requires leaders who are able to coordinate between different disciplines and manage human and material resources efficiently. Leadership sustainability requires continuity of vision and strategic direction.
2.5 Requirements for Successful Research Centers
[bookmark: _Toc182583680] Research centers in universities are considered one of the main pillars that drive scientific and technological progress. For these centers to succeed, a set of basic factors must be available, including advanced infrastructure such as specialized laboratories and modern research facilities, in addition to sustainable funding from various sources such as governments and private institutions, which ensures the continuity and expansion of scientific research ((balyer, A., & Özvural, 2021)
[bookmark: _Toc182583681]On the other hand, qualified human resources of professors, researchers and graduate students are crucial factors, as academic experiences and continuous training contribute to the development of researchers and enable them to achieve research goals at the highest level. It also requires academic and administrative independence that allows centers to define research areas flexibly and without restrictions, with the ability to manage and fund research projects with complete freedom. In this context, effective leadership with a clear vision and the ability to direct the team towards achieving research achievements are among the most prominent requirements. Finally, research centers must be pivotal in building strategic partnerships with the public and private sectors, which contributes to transforming research results into applied solutions that meet the needs of society and industry and contribute to driving economic development (Schoen, Laredo, Bellon & Sanchez, 2007).
[bookmark: _Toc182583682]According to the University of Sheffield, Distinguished research centers require a set of basic conditions to ensure their success and continuity. 
[bookmark: _Toc182583683]-First, they must provide clear added value, i.e. they must be able to accomplish tasks that are difficult to achieve by independent research teams. This includes fostering collaboration between diverse disciplines, establishing new partnerships, and achieving research results that contribute to a greater positive impact on society than individual researchers. 
[bookmark: _Toc182583684]-Second, there must be enough experienced scientists who contribute to achieving the center’s goals, along with a clear plan to ensure the center’s financial and intellectual sustainability in the long term. 
[bookmark: _Toc182583685]-Third, effective leadership requires the ability to direct research and formulate a future vision, while paying attention to the distribution of responsibilities to avoid dependence on a single person. 
[bookmark: _Toc182583686]-Finally, research centers need to receive external recognition based on outstanding scientific achievements and intellectual progress. 
[bookmark: _Toc182583687]All in all, research centers must have a favorable environment that includes wise leadership, qualified human resources, academic and financial independence, and sustainable sources of funding to ensure long-term scientific and social impact.






[bookmark: _Toc182583688] 2.6 Digital transformation
Process automation has been introduced since the early 1990s. Nearly thirty years later, new technologies such as cloud computing, the Internet of Things (IoT), augmented reality, social media, and decentralized public records of transactions such as blockchain are pushing companies into new digital interactions with customers and supported IT operations. From the mid-2000s to today, smart devices and social platforms have significantly impacted business-to-customer (B2C) communication, opening up new channels of communication with customers. Digital communication has raised expectations for availability across multiple channels and changed the customer service experience with a “customer at the center” approach and real-time communication. With the emergence of new technologies, all industries are undertaking various initiatives to discover and exploit the benefits of technology. This includes shifts in business operating models, and also affects the product portfolio. Processes and organizational structures must also be re-engineered in a way that manages these complex developments. Implementing a new digital business model requires the development of a wide range of capabilities, from influencing the mindset of people and organizational culture to the ability to change. (Zinder, Yunatova 2016). And Digital transformation is the process an organization applies to integrate digital technology into all areas of the business. This process fundamentally changes the way universities deliver value to customers. Organizations are adopting innovative digital technologies to make cultural and operational transformations that had better align with changing customer demands, and there are many definitions of the concept of "digital transformation", depending on how it is currently used in today's world. According to Maltaverne (2017), it refers to "transforming from traditional to delivering new value to customers" Previous studies indicate that public strategies that address digitization in teaching and learning still lack many requirements and face many issues, most notably outdated planning and traditional leadership, which has affected the quality of scientific research centers (Bates, 2015; Selwyn, 2016).  One example relates to the adoption of digitization in higher education institutions. The results indicate that although most HEIs have a digital transformation, they are still not achieving the desired goals of this transformation, citing difficulties related to readiness and lack of support for this transformation (Simmons et al., 2015).  
Although digital transformation in higher education is an emerging area of research, the exact scope and meaning of digital transformation in higher education institutions is still insufficiently defined. "Digital transformation" in universities has become the subject of much hype and excitement, and the term is often overused and misused    (Gkrimpizi, Magnisalis, 2024). 
Research centers are considered one of the facilities that need digital transformation because digital transformation will reflect the importance of raising the level of quality, improving the level of access to knowledge, and benefiting students and researchers from scientific research centers.   (Khalil , 2016) that the centers face many obstacles that affect the desired change processes, including the weak scientific research budgets allocated. Lack of availability of electronic devices and rooms necessary to support the transformation necessary to carry out research, difficult administrative procedures. Insufficient numbers of researchers, Low scientific level of newly graduated researchers. In addition, Lack of auxiliary
Although the existence of research centers in universities is important, it is necessary to have research centers in universities that aim to improve the outputs that universities aim to achieve. These research centers should have great capacities to improve the development and promotion of research and make it more useful for academic and graduate research, collaboration, and capacity building among staff. The roles of research centers need significant support to make their role more positive (Jo-Celene  ,  Simone    , &, José, 2023).
Sadek .H, Abdelhak D, Samar S,(2021) points out that scientific research centers in the Middle East in general need proper planning and leadership with clear leadership that works to make the digital transformation successful and benefit from it, as well as need to address the issues facing funding for this digital transformation, and the digital infrastructure is very important and needs great efforts so as not to weaken the readiness for the digital technological transformation has affected the level of research publication globally and the lack of technological support has weakened the focus of these centers on writing and publishing scientific, medical and engineering research.
Compared to Arab countries in general and Saudi Arabia in particular, it is still at the beginning of its path towards developing the aspect of scientific research by relying on digital transformation plans. Saudi universities still need to ensure and maintain the high quality of their outputs to remain competitive and progress in the end, by adopting digital transformation strategies and improving the overall quality of learning. Finally, through the process of digital transformation, digital transformation management provides an effective outlet for Saudi organizations to build long-term competitive advantages and foster differentiated development. Therefore, it is necessary to identify the issues that prevent the realization of the significant role of digital transformation in universities (Al-Otaibi, & Al-Baroudi, 2024).
Princess Nourah University faces many obstacles and challenges imposed on it by the new system, which confirms its need to rely on strategic studies to overcome planning obstacles to advance the development centers and make them more related to the needs of society and contribute to solving its issues by scientific methods and raising the level of local and global leadership and investing knowledge in theoretical and applied research fields, which requires consideration of the management of these centers and how to develop them for greater benefit, as research centers need an administrative unit specialized in knowledge development and  digital transformation in knowledge management, as well as there are (Al-Namla ,2022).
Within the framework of the university's endeavor to achieve Kingdom's Vision 2030, there remains a need to review its strategic objectives to suit this new stage and introduce Vision 2030 within its mission, vision, performance measurement indicators, outputs and returns through overlapping processes adopted by leaders when setting goals, programs and projects that link their tasks, educational structures, digital transformation and systems in order to serve the achievement of Vision 2030.
[bookmark: _Toc182583689]   2.7 Concept of Digital Transformation:
  According to Schallmo, A., & Daniel, R. (2018), digital transformation is defined as digitally enabling the accomplishment of business tasks and creating new value for stakeholders. Chaurasiya (2023) emphasized, "Digital transformation is not just a transformation based on digital tools and digital processes. “Digital transformation is not just a transformation based on digital tools and digital processes, but also a transformation that encompasses all business models in a radical way. It has a major impact on the way work is done and is a change in mindset that is evolving faster than we are adapting to it.
Marks, A., & Al-Ali, M. (2020). Argue that Digitization is a tool for promoting change, not an end in and of itself. We can only fully appreciate the power of digital technologies to support the members of an organization when we view the digitization process as a means of transforming it for the better. Transformation through digitization of an organization entails a shift in culture and mindset, the de-bureaucratization of activities, and placing the user at the center of the systems while optimizing the use of information.
Westerman et al. (2014) defined digital transformation as the use of digital technology to radically improve the performance of organisations, by increasing innovation, improving process efficiency and exploring new business models.
Vial (2019) sees digital transformation as a process by which organizations use digital technology to change their business models and create new value. He emphasizes that digital transformation can lead to fundamental changes in infrastructure, data management and information analysis within organizations.
Schallmo and Williams (2018) define digital transformation as the process of introducing digital technologies into the operational processes and infrastructure of organizations, leading to improved performance and increased agility. 
Henriette et al. (2015) defined digital transformation as the process of transforming the traditional business model using digital technologies, with the aim of achieving operational efficiency and improved customer experience.
It is clear from the previous definitions that they cover various aspects of digital transformation, from internal processes to organizational strategies and the importance of this transformation in achieving a high level of accuracy in achievement and efficiency effectiveness.
[bookmark: _Toc182583690] 2.8 Importance of Digital Transformation in Higher Education:
Higher education institutions have made digital transformation a top priority because universities play a critical role in the development and empowerment of societies. Digital transformation is a rapidly expanding trend that has caught the attention of institutions and stakeholders worldwide (Alenezi, & Akour, 2023) Higher education institutions need additional changes, from technical issues to certification issues to support the growing needs of digital learning (Burik & Kim, 2020).
Digital transformation in universities means enabling technology in all the work of the university system, whether it is in the field of education, teaching, scientific research and administrative tasks. The importance of digital transformation in universities comes to improving research and educational output, improving access to more education, and supporting the quality of academic research achievement of all kinds to serve society. Examples of technological and digital transformation in universities are learning platforms such as Blackboard, Canvas and Moodle, and these platforms have become important and necessary in the learning process and academic achievement, as they have a great role in facilitating students’ access to electronic courses. In addition, the completion of duties, participation in the completion of academic research and access to websites that contribute to the collection of information and benefit from it in obtaining knowledge (Alenezi,   & Akour, 2023).
Several studies have also asserted that digital transformation is not just about integrating technology into business processes. Digital transformation is a process of creating new methods and practices that are evolutionary and effective in pursuing the mission of higher education. Therefore, Universities have been quick to enable digital transformation in their practices, business models, and operations (Alenezi, 2021).
A study (Ebert Duarte, 2018) and (Spear, 2020) examined the goals of digital transformation on the social and economic levels as follows: At the institutional and community level. Cooperation Promoting the development of more innovative technological systems and financial culture Change the education system to provide new skills and future guidance for people to achieve excellence in digital work., Establishing and maintaining digital communications infrastructure, ensuring its management and accessibility, and striking a balance between service quality and delivery costs., Enhancing digital data protection, transparency, ensuring independence requirements, and enhancing trust, Calculate the accessibility of services, and establish controls, mechanisms and quality of digital services provided to the community Apply new and innovative business models and improve the regulatory framework and technical standards. Achieving the principle of integrity and transparency because of the establishment of roles and responsibilities without relying on the traditional hierarchy, which is characterized by routine and bureaucracy. 
 In addition, digitization in the higher education sector is increasingly contributing to the achievement of the following main objectives: developing the learning environment for students, increasing the efficiency of operational processes, enhancing computing capabilities to support advanced research, encouraging innovation in teaching methods, thus becoming one of the goals of educational institutions focusing on adopting the concept of digital transformation (DX) to achieve these aspirations on the ground. This section illustrates these objectives as follows (Zitter,2024) : 
· Developing the learning environment for students: students’ learning experience can be enhanced and they can access content in a more dynamic and easy way by implementing interactive and tailored digital learning tools. 
· Increasing the efficiency of operational processes: by automating processes and reducing paper-based systems, the efficiency of administrative and organizational performance in educational institutions can be improved.
· Enhancing computing capabilities to support advanced research: advanced scientific research and big data analysis can be facilitated in more accurate and effective ways through the more innovative computing resources provided by digital transformation
· Encouraging innovation in teaching methods: improving teaching methods and developing educational content by adopting innovative technologies such as artificial intelligence and machine learning
· Minimize expenses: educational institutions can reduce expenses associated with traditional infrastructure such as facilities and maintenance by adopting digital solutions and options.
Moreover, digital transformation plays a pivotal role in improving the horizon of collaboration and interaction between students and faculty members in higher education institutions (Abdulrahim, 2020). It has become possible to implement group projects and assignments effectively remotely, providing new opportunities for interaction between instructors and students through advanced electronic platforms. These platforms not only facilitate the exchange of educational materials and assignments, but also enhance access to academic content in a more flexible and effective way. They also contribute to reducing the need for traditional classroom infrastructure, which reduces reliance on physical resources and increases the operational efficiency of educational institutions (Akour and Alenezi, 2022).




[bookmark: _Toc182583691]  2.9 Challenges Facing Scientific Research in the Context of Digital Transformation in Higher Education
Studies conducted by Gkrimpizi, Peristeras, & Magnisalis (2023) ؛ Nikša (2021) and Qarzi, meqnaqy, & al-Nadawi ,   (2022). Indicate that there are a number of Challenges to digital transformation in higher education institutions:
· Environmental barriers: These include the lack of a suitable environment for digital transformation, such as the lack of technological infrastructure  
· Strategic barriers: the lack of clear and effective strategies to implement digital transformation in educational institutions.  
· Organizational barriers: It is related to the lack of integration of systems and procedures within the organization, which hinders the digital transformation process.  
· Technological barriers: These include challenges related to the technology used, such as incompatibility between systems.  
· People-related barriers: Lack of digital skills and technical knowledge among faculty and students.  
· Cultural barriers: These include resistance to change and lack of a digital culture in the academic community.  
· Lack of awareness of research tools: Studies have shown that students tend to use general rather than specialized research tools, due to a lack of awareness of them.  
· Lack of control over research methods: Lack of control over research methods is another reason that hinders the effective use of research tools. 
Al-Qumbari and Al-Adel (2023) indicate that there are challenges facing the implementation of digital transformation in universities, including
1. Lack of Understanding: Many institutions and stakeholders still do not fully understand the true concept of digital transformation, necessitating a clearer definition of its actual meaning.
2. Resistance to Change: Implementing digital transformation projects involves numerous changes, whether at the administrative level, department level, or among the workforce. This requires redistributing tasks and authorities, leading to shifts in administrative leadership and job roles, which often results in resistance to change.
3. Financial Constraints: Providing the necessary financial resources is a challenge, as digital technology is constantly and rapidly evolving, necessitating continuous investment to keep up.
4. Security Challenges: The information revolution has led to new forms of threats and cybercrimes, such as hacking, which pose risks to information security.
  Lupton (2014) points out that digital transformation poses challenges related to data privacy and security, as it becomes more difficult for researchers and organizations to secure sensitive data with the expansion of big data and digital tools.
 Baskerville et al. (2020) emphasize that one of the main challenges of digital transformation in scientific research is adapting to new technologies, as this requires the development of new research and technological skills to enable researchers to use digital analysis tools effectively.
 Veletsianos and Kimmons in his study (2012) explained that the lack of training on digital tools is another challenge, as not all universities provide sufficient training for researchers on digital analytical tools and big data, which hinders maximising the benefits of digital transformation. 
Aithal & Aithal (2016) showed that there are challenges related to digital infrastructure in academic institutions, as universities need significant investments in infrastructure to provide the technologies and resources needed to support digital research, which constitutes a financial burden on them.
Both Kopp and Vickery (2021) point to the technical and organizational obstacles that universities face when trying to integrate digital technologies into education and scientific research. one these is the lack of adequate infrastructure, weak technical skills of faculty members, and the lack of a clear leadership vision for effective digital transformation in research activities. In this context, the study Dahlström and de Boor (2020) addressed the challenges that universities face in adapting to modern digital technologies and their impact on academic research. Researchers noted the need to adapt new strategies to meet the needs of education and scientific research, requiring modernization of working methods and digital interaction in higher education institutions. On the other hand, the study Pawlowski and Stoeckigt (2020) focused on identifying difficulties in implementing digital transformation strategies in universities, especially in the field of scientific research. The study highlighted the importance of strategic planning and how these strategies can be successfully implemented to maximize the use of digital technologies within academic institutions.
In the Shah and Rehman study (2021), researchers addressed the organizational challenges of adopting digital technologies in universities, highlighting the importance of supporting academic staff and providing appropriate training for the effective use of digital tools. They also stressed the need for institutional support and strategic planning to ensure the success of the educational institutions' digital transformation process. Accordingly, it is clear that digital transformation in higher education faces significant challenges, including lack of infrastructure, poor technical skills, and lack of strategic planning, critical factors that must be addressed to ensure a successful digital transformation in scientific research.
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Digital transformation in Saudi universities is central matter to the Kingdom's Vision 2030, which seeks to modernize the educational system and enhance the effectiveness of scientific research by integrating advanced technology. This transformation is of strategic importance in higher education institutions such as Princess Noura bint Abdulrahman University, where digital tools are used to enhance learning environments, streamline administrative processes, and improve the educational experience comprehensively. Many studies and reports have addressed this impact. For example, Shuweibi (2023) illustrates the Saudi Government's efforts in building a robust digital education infrastructure, with a focus on integrating ICT into higher education. This is part of Vision 2030's broader goals, which prioritize technological progress to support economic growth and improve the quality of public services.
In 2020, Mabrouk and Abdulrahim addressed the role of the Fourth Industrial Revolution (4IR) in achieving the goals of Vision 2030, highlighting its importance in the development of education and scientific research. They explained that digital tools such as smart devices, artificial intelligence, and blockchain technology are essential elements for enhancing education and research capabilities. 
On the other hand, Zahran Study (2023) agrees with this trend, noting that Saudi universities, including Princess Noura bint Abdulrahman University, are establishing advanced research centers in various fields. These centers rely on digital resources to promote scientific cooperation and encourage innovation, supporting the Kingdom's economic and social objectives within the framework of Vision 2030.
Other studies, such as AL-jabaleen, Sawi and Haif study (2023), indicate the critical importance of digital transformation in promoting faculty satisfaction and improving the quality of scientific research at Saudi universities. The study also examined the role of the Saudi Digital Library in supporting both education and scientific research, facilitating access to academic resources and contributing to increasing scientific production and significantly improving academic performance.
These studies emphasize the central role of digital transformation in promoting higher education and scientific research in Saudi Arabia, in line with the Kingdom's ambitious vision for growth and innovation. This transformation enhances the efficiency of the educational process and drives scientific research, contributing to the achievement of Vision 2030's strategic objectives.
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Interest in information and communication technologies (ICT) has increased around the world, such as distance learning, continuous learning, smart cities, and e-governments to improve the quality of economic growth and digital transformation, which prompted developed countries to develop information infrastructure and digital transformation (Martyakova, Gorchakova, 2019). As digital technology becomes increasingly integrated with the real economy, the digital economy is emerging as a predominant new force driving global economic development, gradually supplanting the traditional economy (Zhao, et al. 2024.p1).
    Mechanical headways like savvy gadgets, the Web of Things (IoT), man-made brainpower (simulated intelligence), increased reality (AR) and computer-generated reality (VR), block chain innovation, and different programming applications have made new roads for further developing instructing and learning. These developments have fundamentally upgraded instructive (Gaol & Prasolova-Førland, 2021; OECD, 2021).
 Subsequently, as of late, schooling systems overall have expanded their interest in the coordination of data and correspondence innovation (ICT) (Fernández-Gutiérrez et al., 2020; Lawrence & Tar, 2018). Also, focused on their instructive plans to adjust methodologies or strategies around ICT coordination (European Commission, 2019). The latter brought about issues regarding the quality of teaching and learning with ICTs (Bates, 2015). 
 Saudi Arabia has experienced several changes because of digital transformation, which prompted the creation of the National Committee for Digital Transformation in Kingdom to advance changes in the public and private sectors in line with Saudi Arabia's Vision 2030 (Alshuaibi, 2023). 
 The Ministry of Communications and Information Technology has noted that 4IR will be essential in achieving Vision 2030 objectives, given Kingdom is undergoing a process of comprehensive change and reform at all levels. Vision 2030 is considered one of the most significant engine drivers unlocking major economic purpose and enabling the diversification, that Saudi economy requires going forward.  (Mabrouk, & Abdulrahim, 2020). The Kingdom has actively prioritized research, development, and innovation (RDI) within Vision 2030, realizing the critical role that RDI plays as a catalyst for economic growth in leading nations (Research, Development and Innovation Authority, 2023).
 Scientific research is one of the most prominent elements of Vision 2030, and this comes through the efforts made by Saudi universities in improving the quality of scientific research and by seeking to publish the results of much research in local and international publishing journals and cooperating with research bodies inside and outside Kingdom by exchanging knowledge and expertise and providing modern means of communication and scientific publications. Kingdom has more than 88 diverse research centers that include complex engineering systems, space and aviation, bio-nanotechnology, advanced materials and manufacturing, green nanotechnology, petrochemicals, telecommunications applications, nanomaterials for clean energy applications, common genetics, Nano medicine, water and energy research, building and construction technology, and physics. building and construction technology, applied physics, communications technology and information security, electronics and photonics, biology and environmental research, agricultural and pharmaceutical technology, the Space Research Institute, the Nuclear Science Research Institute, and the Atomic Energy Research Institute, which aims to harness and develop nuclear technology to serve development in all its fields (Zahran,2023).
 Princess Nourahhh bint Abdulrahman University sensed the need to achieve leadership in information and communication technology services and the transformation into e-government transactions. It also recognized the significant role that ICT plays and the challenges that it must overcome to stay ahead of the curve and become a smart scientific campus. It also understood how important it was to work on utilizing contemporary ICTs to support the needs of education. As a result, they become conduits for communication between the university community and its goals related to academics, research, creative industries, and administration. As a result, it changes from a conventional learning environment to a cutting-edge learning environment, setting an example of success that should be emulated (Princess Nourahhh bint Abdurrahman University, 2024)  
Digital transformation at Princess Noura bint Abdul Rahman University (PNU) is a key focus aimed at promoting integrated education and scientific research. Researchers, such as Almahmadi (2023), have reviewed the University's remarkable progress in developing its digital infrastructure, in line with global trends to improve access to and quality of research. This shift is also an essential part of strengthening cooperation and partnerships that meet domestic and international research needs.
In addition, studies such as those conducted by Alharthi (2022) highlight the transition from traditional to digital education, citing significant benefits such as enhanced flexibility and reduced costs. However, this shift is not without significant challenges, especially in courses that require practical training, as digital transformation has not yet been fully achieved in these areas.
Algoblan, Sawy, Y & Alhaif, (2023) Emphasizes   Princess Nourahh bint Abdulrahman University recognizes the importance of digital transformation in the academic sector, as digital resources play an effective role in enhancing scientific life, especially in improving the quality of research and information circulation, and it also achieves a great deal in achieving job satisfaction for faculty members at Princess Nourahh bint Abdulrahman University. The Saudi Digital Library has a great impact on the advancement of teaching and scientific research processes due to the interest of the university administration in this regard. Elements of excellence of digital resources lead to enhancing the quality of scientific life such as Ease of research and freshness of information, and that faculty members rely mainly on publishing in international publishing observatories such as WOS, SCOPUS, EBSCO, with Recording researchers' master data in data monitoring observatories. On publishing in international publishing observatories such as WOS, SCOPUS, EBSCO, with Recording researchers' master data in data monitoring observatories. 
 Digital resources facilitate the users to access resources electronically through the internet; the research community is the largest user of digital resources. Along with usage research from the IT field, we are also contributing to it. The purpose of contribution is to improve the speed and easy to access from different locations such as work or home (Khan, Kumari, & Firdaus, 2015). According to some scholars, digital resources has only one that is online which only make difference as compare to traditional or manual resources . Online or digital resources are the combination of other digital resources, which are connect through network and have digital form of data i.e. articles and e-books, which facilitate users to access digital, form of data from different (Abbas A, & Faiz, 2013). 
In addition, the higher education sector has always been the backbone of overall society development. While it helps reshaping the community of youth Researchers into full functioning members of society, it is also a fertile ground for creativity, innovation and scientific research. Enhancing an educational system necessitates a comprehensive assessment of its operational dynamics encompassing organizational structure, functional processes, instructional methodologies, and educational curricula, inclusive of the integration of cutting-edge technological pedagogical tools aligned with contemporary and refined content, thereby establishing a discernible standard of educational excellence. A multitude of both highly developed and burgeoning nations have embarked upon a concerted endeavor to integrate increasingly sophisticated technological and digital pedagogical modalities within their educational frameworks accordingly, this research was conducted to identify The Impact of Digital Transformation on Research Effectiveness at PNU's Research Center.
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The studies and research that are integrated in the changes resulting from digital transformation strategies varies considerably, with similar terms such as e-government, digital government, and transformative government being used, sometimes leading to confusion between the concepts associated with them. However, these concepts share a common core, which is the study of how the public sector uses ICT to improve the quality of services, change organizational processes, and enhance institutional culture. These studies also include the impact of digital transformation on creating added value. Among the most important theoretical works that form the basis of research in this area are Fontaine’s “Technology Legislation Framework” and Dunleavy et al.’s “Digital Governance Approach.”
In short, Fountain’s (2004) approach views the impact of technology on organizations from an institutional perspective, distinguishing between objective technology, such as the Internet, and implemented technology, which relates to the use and design of those technologies by individuals within the organization. He suggests that the perception and use of technology depends on the organizational structure, while implemented technology influences the structure of the organization. On the other hand, Dunleavy and colleagues’ (2006) “Governance of the Digital Age” approach provides a view of organizational change induced by technology, suggesting that it is not the technology itself that brings about change, but rather the way organizations use technology that changes work practices. This approach also considers the broader impacts of technology on organizational change and organizational culture, as well as new ways of dealing with information and government services. From these two frameworks, the basic elements of digital transformation can be deduced.
Many theories and research that explain digital transformation and its importance have spread, the most prominent of which is the path theory, which focuses on the impact of historical events on the current operations of organizations. This theory is based on three basic characteristics: first, it is a causal process influenced by early events; second, the first event is emergent and context-dependent; and finally, the causal pattern takes two forms: a self-reinforcing mechanism or an interactive sequence where each event affects subsequent events. Despite its use in information systems research, the path theory explained the inertia of legacy systems and digital innovations, not digital transformations. As for digital transformations, they involve interconnected digital technologies and organizational practices, and for this reason, the assemblage theory (AT) was applied to understand the interaction between social and technical entities. These interactive processes are subject to processes of stability and instability over time, where stability is what gives shape and identity to the assemblage through processes such as territoriality, symbolization, and interlocking (Rolland, K.-H., & Hanseth, 2019).
Open innovation theory is based on the idea that innovation should not be limited to an organization's internal boundaries but can be achieved through collaboration with third parties such as universities, customers, or even other companies. As part of digital transformation, organizations can apply this theory by sharing digital knowledge with third parties, increasing their ability to innovate quickly and adapt to changes in the market (Chesbrough, 2003).
Moreover, the theory of adoption and proliferation (Diffusion of Innovations) theory that was presented by Everett Rogers is one of the most prominent theories explaining how modern technologies are embraced and spread within institutions. According to this theory, innovations go through multiple stages, starting with the adoption of the innovative category and then moving to the wider groups in society. In the context of digital transformation, this theory can be used to understand how employees respond and adopt new techniques in the working environment (Rogers, 2003).
These diverse theories about digital transformation are essential means of understanding how modern technology is absorbed and applied in enterprises. By leveraging these theoretical frameworks, organizations can improve digital transformation strategies and reach desired results thus, practical applied studies have shown that digital transformation is not merely a reliance on new technologies, but a comprehensive process involving the modification of institutional culture, continuous innovation, and effective interaction with social media.
[bookmark: _Toc182583695]2.12 Previous studies 
Khalifa (2024) examined the impact of AI on academic writing and research, through a systematic review of 24 studies published since 2019. The review identified six key areas in which AI contributes: facilitating idea generation and research design, improving content and structure, supporting literature reviews, enhancing data management, assisting with editing and publishing, and ensuring ethical compliance. The results showed that tools like ChatGPT contribute significantly to improving academic efficiency, but they also addressed challenges related to academic integrity and the use of AI in tandem with human input. The study recommended integrating these tools into research workflows with an emphasis on ethical use and appropriate training.
Brunetti, et al. (2022) explores the impact of digital transformation on academic research publishing, focusing on the perspective of management scholars. Using a qualitative approach that included direct observations and semi-structured interviews with Italian and international researchers, the study sought to understand the role of digital professional services and software in improving the process of publishing academic papers, both individually and collaboratively. The observations aimed to provide a comprehensive picture of digital services aimed at supporting academic research, while the interviews aimed to measure academics’ awareness of these digital tools and their impact on the quality of publication, in addition to understanding their expectations regarding the role of these tools in the future. The results showed that researchers’ awareness of these tools remains limited due to the multiplicity of available tools and their frequent use, which leads to distraction and ineffective interaction with their full potential. Although digital tools have helped improve research productivity and quality, academics expressed concerns about some of their associated limitations, such as the difficulty of adapting to many tools and the lack of effective support for their integration. In this context, the researchers presented proposals to improve these tools to enhance academics’ ability to benefit from them more effectively to support the scientific publishing process.
Gkrimpizi, T., Peristeras, V., & Magnisalis (2023) illustrated the issue of digital transformation in higher education institutions by identifying and classifying barriers to the effective implementation of digital transformation initiatives. The researchers relied on a systematic literature review (SLR) to analyze previous studies, which led to the identification of twenty major barriers that were classified into six main categories: environmental, strategic, organizational, technological, people-related, and cultural. The study contributes to providing an in-depth understanding of these barriers, which enhances the ability of higher education institutions to formulate sustainable and effective strategies and interventions. In addition, the study provides vital insights for stakeholders and decision-makers to support digital transformation initiatives and enhance their ability to achieve the desired goals.
Khawaji (2023) aimed to explore the requirements of digital transformation in Saudi universities from the perspective of faculty members, including administrative, technological, and human requirements. The researcher used a quantitative descriptive approach based on a questionnaire to collect data, which was sent electronically to faculty members. The results showed that human requirements were the most important with an average of 2.25, followed by administrative requirements with an average of 1.95, then technological requirements with an average of 1.64. Participants also provided suggestions for improving the mechanism for implementing digital transformation, and finally the researcher provided recommendations to enhance the implementation of digital transformation in universities.
The study by Al-Otaibi and Albaroudi (2023) aimed to explore the role of digital quality management in enhancing the development of Saudi institutions through digital transformation. The study included a review of 36 research papers classified into three categories: education and learning, digital transformation, and quality management. The results showed weaknesses in digital quality management systems in educational institutions, with the research relying on traditional methodologies such as Lean Six Sigma and total quality management. The study emphasized the importance of continuous quality review to ensure success and progress, noting that digital quality management contributes to building competitive advantages and supporting the sustainable development of Saudi institutions.
The study of Abbas A, & Faiz A (2013) aimed to evaluate the usefulness of digital and traditional libraries in higher education. The study involved semi-structured interviews with 12 students from three faculties of Foundation University, Islamabad. The results showed that digital libraries provide quick access and ease of research, while traditional libraries require physical attendance. However, students indicated that the intellectual environment and the feeling of holding books in traditional libraries cannot be replaced by digital libraries.
When comparing the current study on “The Impact of Digital Transformation on Research Effectiveness at the Research Center at Princess Nourah University” with the other studies I mentioned, several similarities and differences can be observed, especially regarding the use of tools and the descriptive approach.
2.13 Comparing the Current Study with Previous Studies
[bookmark: _Toc182583696]When comparing the current study on “The Impact of Digital Transformation on Research Effectiveness in the Research Center at Princess Nourah University” with the other studies I mentioned, many similarities and differences can be observed, especially with regard to the use of tools and the descriptive approach.

[bookmark: _Toc182583697]Similarities:
1. Focus on digital transformation: All previous studies address the topic of digital transformation, whether in improving the academic publishing process (Brunetti et al., 2022), in supporting academic writing (Khalifa, 2024), or in addressing barriers to digital transformation in higher education (Jakrumbazi et al., 2023). In your study, you focus on the impact of digitization on research effectiveness, an idea that is consistent with these studies that highlight the effects of digitization on academic performance and productivity.
2. Using a questionnaire as a data collection tool: The current study relies on the questionnaire as a tool to collect information from the participants, which is a common method in many of the mentioned studies such as Khawaji (2023) who used the questionnaire to collect the opinions of faculty members about the requirements of digital transformation in Saudi universities. The questionnaire provides a systematic way to analyze participants' opinions and collect quantitative data that supports the findings.
3. Descriptive method: The current study uses the descriptive approach that aims to understand and analyze the current reality of digital transformation practices in the research center. This is in line with many other studies such as Khalifa's (2024) study which used a systematic literature review to describe and analyze how AI is supported in academic writing.
[bookmark: _Toc182583698]Differences:
1. Focus on the academic sector vs. University: In the current study, your focus is on an academic research center within PNU, while other studies on digital transformation, such as Jakrumbazi et al. (2023) and Khawaji (2023), focus on universities and educational institutions in general, which broadens the scope of the application being studied. Your study is narrower in scope but focuses on the depth of digital transformation within a specific academic research center.
2. Challenges and opportunities: In studies such as Brunetti et al. (2022) and Khawaji (2023), the challenges of digital transformation are addressed in broader contexts such as publication quality and the challenges facing academic institutions in terms of human and technological resources. Whereas the current study may be more specialized in the positive impacts of digital transformation on academic research and its tools.
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