’l, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
JET Volume: 11 Issue: 05 | May 2024 www.irjet.net p-ISSN: 2395-0072

Innovation in Higher Education Under the Vision of Digital

Transformation: Demands, Challenges, and Changes

1Shuai Liu, 2 Li Jiang

1 Research Assistant, Academic Affairs Office, Nanjing University of Finance and Economics, Nanjing, China;

2 Academy of Marxism, Nanjing University of Finance and Economics, Nanjing, China
_kokk

Abstract: Higher education is currently experiencing an unprecedented wave of digital transformation. The widespread
application of digital technology is profoundly reshaping various fields of higher education such as teaching, scientific
research, and administration. On the one hand, the emergence of new-generation information technologies such as
artificial intelligence, big data, and cloud computing has infused higher education with innovative momentum and brought
about transformative opportunities for teaching models, learning environments, and talent cultivation. On the other hand,
as society continuously raises its demands for the quality and efficiency of higher education, digital transformation in the
sector faces a series of challenges such as teachers’ weak digital teaching capabilities, insufficient online educational
resources, the need for improvement in teacher-student interaction, limited application of immersive technologies like
virtual simulation, and lagging campus network infrastructure construction. These challenges restrict the enhancement of
scientific decision-making levels in universities. Higher education institutions urgently need to actively adapt to the new
circumstances of the digital age, continuously cultivate digital teaching capabilities among teachers, construct high-quality
online educational resources, improve the effectiveness of remote teaching, strengthen the construction of campus
network infrastructure, and promote the application of immersive technologies such as virtual simulation in teaching. This
will drive a comprehensive transformation in teaching, scientific research, and administration, thereby cultivating

high-quality talents that meet societal needs and contributing to the development of the economy and society.
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L. Introduction

Human society has entered the digital age, and the rapid development of digital technologies is profoundly impacting
and reshaping every aspect of higher education. The rise of new-generation information technologies such as artificial
intelligence, big data, and cloud computing has brought innovative momentum to higher education and transformative
opportunities for teaching models, learning environments, and talent cultivation. Specifically, the widespread use of
emerging teaching tools such as online course platforms and intelligent teaching systems has made personalized,
interactive teaching models possible; the introduction of immersive technologies like virtual simulation and augmented
reality is optimizing teacher-student interaction and the learning environment for experiments and practice; the
empowerment of big data and artificial intelligence enables universities to analyze student needs more precisely and
optimize talent cultivation programs. However, along with the opportunities of digital transformation, higher education
institutions also face many challenges. The development of teachers’ digital teaching capabilities lags behind the needs of
the times, making it difficult to meet the requirements of new models such as online and intelligent teaching; the lagging
construction of campus network infrastructure affects the digital learning experience of teachers and students;
universities lack comprehensive analysis and accurate profiling of student data, making it difficult to develop personalized

talent cultivation programs; problems like information silos and data divides are common, restricting the scientific level of
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university decision-making. Higher education institutions urgently need to actively adapt to the new circumstances of the
digital age, seek development paths that align with it, and thereby comprehensively promote the digital transformation of
teaching, scientific research, and administration. Using digital technology as an engine and deeply empowering the field of
higher education, we can promote its quality and sustainability, ensuring that digital transformation plays a key supportive
role in the modernization of higher education and cultivates high-quality talents that meet societal needs, contributing to

the development of the economy and society.
II. Opportunities for Higher Education in the Digital Age

In the current era, digitalization is profoundly transforming the developmental landscape of higher education.
Teaching activities are becoming more intelligent and personalized, learning environments are achieving a seamless blend
of virtual and physical realities, talent cultivation is becoming more precise, and management decisions are more scientific.
Universities should actively embrace the digital transformation, effectively enhance their capabilities for digital transition,
and continually optimize all aspects of teaching, learning, and management, to cultivate high-quality talents that meet

societal needs.
2.1 Intelligent Teaching Scenarios

In the digital age, higher education teaching activities will be more intelligent and personalized, with digital
technologies becoming key strategies and tools for deep interaction between teachers and students on theoretical
knowledge. On one hand, intelligent teaching systems based on artificial intelligence technology will be widely applied,
analyzing students’ learning status and needs in real-time, and providing teachers with personalized teaching suggestions.
For example, by introducing the “Smart Classroom” system utilizing computer vision and speech analysis technologies, it
tracks students’ attention, participation, and other metrics, dynamically adjusting teaching strategies to achieve intelligent
optimization of the teaching process. On the other hand, universities will significantly increase their investment in online
courses and virtual simulation experiments as digital teaching resources, providing students with a more diverse and
personalized learning experience. For instance, an engineering practice teaching system based on virtual simulation allows
students to participate immersively in experiments, enhancing hands-on skills while reducing safety risks associated with
actual operations. The higher education platform has gathered 27,000 high-quality MOOCs,[!] Digital technology offers new
possibilities for education, constructing interactive learning environments, personalized learning paths, and real-time
feedback mechanisms. It provides a multi-dimensional, highly interactive, and personalized theoretical discussion platform
for teachers and students, where students can access a wealth of learning resources through online learning platforms,

digital textbooks, and educational apps, exploring and learning knowledge autonomously.
2.2 Learning Environments Blending Virtual and Reality

In the digital context, university learning environments will achieve a deep integration of virtual and real, breaking
through the spatial and temporal limitations of traditional classroom teaching. The digitization and personalization of
teaching content, and the diversification and flexibility of teaching locations, will provide students with richer, more
flexible, and personalized learning experiences, bringing new momentum to the innovation and development of
educational teaching models. On one hand, campus network infrastructure will be continuously upgraded and perfected,
providing students with a higher quality and more stable digital learning experience. For example, through the “Digital
Campus” initiative, the coverage and bandwidth of campus networks have been significantly improved, enhancing the
internet experience for teachers and students. On the other hand, immersive technologies such as virtual simulation and

augmented reality will be widely applied in university teaching practices, creating more realistic and vivid learning
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scenarios for students. Such practice-oriented teaching methods promote the integration of theoretical knowledge with
practical experience, offering students a new dimension of learning. For instance, a virtual simulation-based architectural
design teaching system allows students to engage in scheme design and effect deduction within a virtual environment,
effectively supplementing the limitations of physical model creation. Additionally, the establishment of new learning
environments such as remote collaboration will offer more convenience for cross-temporal and spatial exchange and
cooperation among teachers and students. For example, launching the “Cloud Classroom” system, supports real-time video
interaction, document sharing, and other functions among teachers and students, greatly expanding the temporal and

spatial boundaries of teaching activities.
2.3 Precise Talent Cultivation

“Utilizing modern technology to accelerate the reform of talent training models, achieving an organic combination of
mass education and personalized cultivation”.[?] In the digital age, the talent cultivation model of universities will be more
precise and personalized. On one hand, universities will fully utilize big data and artificial intelligence technology to
conduct a comprehensive analysis of students’ learning conditions and potential for development, formulating
personalized cultivation plans for each student. For example, teachers create digital spaces on digital teaching platforms
using Al robots to assume multiple virtual roles, organizing group discussions, differentiated training, and specialized
lectures for targeted training of students, thus further strengthening the personalized nature of classroom teaching and
achieving the goal of teaching according to student’s abilities.[3] For instance, a student development analysis platform
based on big data provides personalized development suggestions and cultivation strategies for students by mining data
from multiple facets such as learning, practice, and employment. On the other hand, universities will further promote
interdisciplinary and cross-disciplinary talent training models to cultivate composite innovative talents. For example, by
initiating the "Innovation and Entrepreneurship Education Experimental Class" project, breaking through disciplinary
boundaries, and integrating courses from emerging fields such as computational thinking, artificial intelligence, and design
thinking into the entire process of talent cultivation, the aim is to cultivate composite talents with cross-disciplinary
innovative capabilities. Moreover, universities will also strengthen the collaboration among industry, academic research,
and application to closely align talent cultivation with societal needs. For instance, universities have established
“Industry-Education Integration Innovation Practice Bases” in cooperation with local governments and businesses,

providing students with ample industry practice opportunities and enhancing their employability.
2.4 Intelligent Management Decision-Making

With the aid of digital and artificial intelligence technologies, universities can better utilize data resources, improve
management efficiency, and elevate decision-making levels, promoting the modernization and intelligent development of
university management decisions. On one hand, universities will establish comprehensive integrated digital management
platforms to achieve data sharing and collaboration across various fields such as teaching, research, and administration.
For example, by initiating the “Digital Campus Construction” project, a digital collaborative management system covering
multiple functional departments has been constructed, significantly enhancing the overall management efficiency of the
school. On the other hand, universities will also fully utilize data analysis technology to provide strong support for various
decision-making processes. For instance, a campus data analysis platform based on artificial intelligence, through in-depth
mining of comprehensive data on teaching quality, scientific research output, resource allocation, etc., provides a scientific
basis for the school’s development strategy and policy formulation. In addition, universities will strengthen data security
and privacy protection to ensure the secure and compliant use of information assets. For example, universities need to

enhance network protection measures, and establish a comprehensive network security protection system, such as
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firewalls, intrusion detection systems, data encryption systems, etc., to ensure the security and stable operation of the
university’s network systems.[*! For instance, by issuing the "Data Security and Privacy Protection Management Measures,"
the rules for data asset ownership and access permissions were clarified, effectively preventing risks of data leaks and

misuse.
IIL. Risks and Challenges of Higher Education Innovation Under the Context of Digital Transformation

The digital transformation brings numerous opportunities to higher education, yet it also faces a series of risks and
challenges such as declining teaching quality, intensified digital divide, information security breaches, and the exacerbation
of algorithm bias. Universities need to pay close attention to these issues and develop targeted control measures to ensure
that digital transformation can promote educational equity and improvement in quality. Only by doing so can institutions
of higher learning seize the opportunities to promote digital transformation, avoid potential risks, and drive the

high-quality development of higher education.
3.1 The Risk of Declining Teaching Quality

“In the digital age, teaching is no longer a simple superposition of technology and teaching methods, but a fusion
innovation of technology and teaching aimed at a more complex learning environment”.5] However, overreliance on digital
technologies may lower teaching quality. On one hand, the interaction between teachers and students is weakened in the
online teaching mode, and student attention is difficult to sustain, impacting teaching effectiveness. For instance, surveys
have found that nearly 40% of students feel that the interactivity and learning customization of online classes need
improvement. On the other hand, the use of technologies like virtual simulations in practical teaching might not fully
replace physical experimental operations, affecting the cultivation of students' hands-on abilities. For example, research in
experimental teaching has revealed that some students have adaptability issues with virtual simulation experiments,
believing they cannot experience the full process of the experiment. Moreover, “immersive” virtual digital experiences may
lead to students forming an over-reliance on digital technology, causing rigid thinking and being detrimental to the
cultivation of an independent and innovative spirit. For instance, a longitudinal study from Harvard University found that
student creativity and critical thinking declined after the widespread use of electronic devices and “immersive” virtual
teaching. Researchers believe that excessive immersion in the digital world has reduced students' practical skills and

independent thinking abilities.
3.2 The Risk of an Intensified Digital Divide

In the current field of higher education, the application of digital technology has become an important force in
promoting teaching and management innovation. However, digital transformation may exacerbate the digital divide
between teachers and students. On one hand, there is a large disparity in teachers’ digital teaching abilities, and some find
it difficult to adapt to new technologies, affecting the quality of teaching. For example, a survey from a university found that
nearly 30% of teachers feel they lack training support in digital teaching. Specifically, teachers may not adopt advanced
teaching tools such as intelligent teaching systems, online resource platforms, or virtual laboratories, nor may they have
the practice of applying data analysis to student performance assessment and teaching strategy adjustment. This not only
limits the innovation and diversity of teaching methods but also affects students' learning experience and outcomes. On the
other hand, differences in students' family economic conditions may lead to disparities in access to digital learning
resources, thus affecting the fairness of learning opportunities. For example, a survey from a university found that some
students from poor rural families, due to poor network conditions, could not fully enjoy online teaching resources,

preventing them from effectively accessing and participating in digital courses and related learning activities. This
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disparity in the accessibility of digital resources exacerbates the unequal distribution of educational resources, affecting

the fairness of education.
3.3 The Risk of Information Security and Privacy Leaks

The operations of many university functions mainly rely on the internet, and their information resources are
abundant. However, if there are lapses in network security management, it may lead to risks associated with information
security and privacy protection, causing continuous incidents such as hacker attacks on school information storage devices,
important data leaks, and virus infections, posing a great threat to the university’s teaching, scientific research, and
management. On one hand, vulnerabilities in digital management platforms may lead to the leakage of teacher and student
information. For example, in 2018, a severe student information leak occurred at a university, resulting in the disclosure of
a large amount of student personal information, which was reportedly misused by multiple companies, causing
widespread concern and anxiety.[®l On the other hand, the application of technologies such as big data analysis and
artificial intelligence in talent training may also infringe on students’ privacy. For instance, the goal of the “King of Face
Recognition” Megvii Face++ system is to aid education by conducting real-time structured analysis of classroom video data,
providing feedback on multiple dimensions of classroom data such as student behavior, expressions, concentration, and
front-row attendance rates to assist in teaching assessment. However, the application of this technology has also raised
some privacy and ethical issues, questioning whether the protection of students’ privacy rights and data security complies

with relevant privacy regulations and standards.
3.4 The Risk of Exacerbating Algorithm Bias

In the process of integrating digital technology with higher education, while convenience is provided, technical
challenges also arise. Design biases in algorithms during the digital transformation could exacerbate social inequality. On
one hand, personalized training programs based on big data analysis may be limited by the representativeness of data
samples, producing adverse effects on specific groups. For example, a high school in a certain region used a big data
analysis system to create personalized training programs for students but later found that the system was mainly based on
data from urban students, which was less targeted at rural students, resulting in rural students not fully benefiting. On the
other hand, if there are biases in algorithm design related to gender, race, etc., in the application of artificial intelligence in
teaching and management decisions, it may also lead to unfair outcomes. For example, a university faced criticism from
some applicants when using artificial intelligence for student admissions, with concerns that the algorithm might contain

biases such as gender discrimination.
IV. Optimizing the Development Path of Higher Education Under the Digital Transformation Perspective

“Leveraging technologies such as virtual reality, augmented reality, and artificial intelligence, to create blended
teaching scenarios, intelligent learning companions, educational robots, and other innovative resources, digital education
resources can better serve teachers and students in activities such as knowledge construction, skills training,
communication and collaboration, feedback and evaluation”[”] To address the risks and challenges in the digital
transformation process, universities need to adopt systematic optimization strategies from multiple dimensions. These
include improving teachers' digital teaching abilities, reducing the digital divide between teachers and students,
strengthening data management and privacy protection mechanisms, and establishing fair and interpretable algorithm
systems. Only through these targeted measures can universities ensure the smooth advancement of digital change,
maximize the positive impact of digital transformation, and lay the foundation for high-quality development of higher

education.
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4.1 Enhancing Teachers' Digital Teaching Abilities

“Teachers should appropriately use digital technologies to acquire, process, utilize, manage, and evaluate digital
information and resources, to identify, analyze and solve educational and teaching problems, and to optimize, innovate and
transform educational and teaching activities.”l8] Universities should establish and improve mechanisms for cultivating
teachers' digital teaching capabilities to help them adapt to new teaching models. On the one hand, universities should
conduct training programs that combine online and offline methods to systematically enhance teachers’ abilities to use
information technology and conduct online teaching. For example, launching “Teachers’ Digital Teaching Training” projects,
and arranging specialized training in information technology, while also establishing digital channels and information
resource libraries for learning IT skills, and through various methods such as online courses and practical guidance,
teachers’ digital teaching skills are improved. On the other hand, universities should also encourage teachers to participate
in teaching reflection and reform, promoting the continuous optimization of teaching methods. For instance, by
implementing a “Teachers’ Digital Teaching Ability Improvement Plan”, teachers regularly exchange digital teaching

practices, and through peer review and other methods, teaching quality is effectively enhanced.
4.2 Narrowing the Digital Divide Between Teachers and Students

“Advancing the digitization of education to build a learning society for all and a learning nation”, digital education
should adhere to values of fairness and inclusion, quality, and suitability for everyone. Therefore, universities should adopt
targeted measures to help disadvantaged groups narrow the digital divide. On the one hand, universities should increase
support for students from rural areas and less developed regions, ensuring their equal access to digital learning resources.
For example, by initiating “Digital Technology Poverty Alleviation” actions, providing internet subsidies and equipment
support to students from local impoverished families. On the other hand, focusing on cultivating teachers' and students'
digital skills, digital thinking, and digital application capabilities is the fundamental focus and ultimate goal in narrowing
the digital divide. For example, establishing a “5G+ Smart Teaching” teacher training base, building a continuous cultivation
mechanism for teachers’ digital teaching abilities, effectively enhancing the information technology application level of the

majority of teachers, narrowing the digital divide, and promoting the modernization of education.
4.3 Strengthening Data Management and Privacy Protection Mechanisms

In the wave of digitization, university management increasingly emphasizes the core management concepts of
data-driven decision-making and open collaboration, relying on scientific data analysis and resource sharing to improve
decision-making levels. Therefore, universities should establish systematic data collection and analysis systems, establish
comprehensive data governance systems, and effectively protect teachers’ and students’ information security and privacy
rights. On the one hand, universities should clarify the ownership, usage rights, and other rules of data assets, and regulate
the management measures for the collection, storage, and sharing of data. For example, by issuing “Data Security
Management Measures”, establishing a comprehensive information security management policy and regulations, clarifying
the responsibilities of the information security management department, and implementing specific measures and
standards for information security protection to provide effective guidance and assurance for information security work,
and providing a regulatory basis for the compliant use of various types of data resources within the university. On the
other hand, universities should also establish a comprehensive information security protection system to prevent security
risks such as data leaks. For instance, by upgrading the campus network security protection system, strengthening the
detection and repair mechanisms for network security vulnerabilities, deploying intrusion detection and defense systems,

and real-time monitoring of abnormal network behavior, the security of information assets is effectively improved.
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Additionally, universities should also strengthen the protection of teachers’ and students’ privacy rights, fully respecting
the security and privacy of personal information in the process of big data analysis and artificial intelligence applications.
For example, by adopting advanced data encryption technologies, such as AES and RSA, to encrypt sensitive data

throughout its lifecycle, ensuring the confidentiality of data during transmission and storage.
4.4 Building a Fair and Interpretable Algorithm System

As a key technological method and mode of information dissemination in the age of artificial intelligence, the scientific
and technological principles and logic underlying intelligent algorithms are “dynamically constructed through a complex
combination of data, algorithms, and computing power to create a personalized fit between information supply and user
demand.”l®] Therefore, universities should take effective measures to ensure that the algorithms used in digital applications
are designed fairly and reasonably. On the one hand, universities should establish full-process control mechanisms for
algorithm development, review, and monitoring to prevent bias in algorithm design. For example, by issuing “Algorithm
Application Management Measures”, stipulating that all algorithms involving teachers' and students' interests should go
through expert review, public opinion solicitation, and other stages to ensure the fairness of the algorithm design. On the
other hand, universities should also enhance the interpretability of algorithmic decisions, increasing teachers’ and
students’ understanding and trust in algorithm models. For instance, by initiating “Algorithm Public Classes” projects,
inviting data scientists to explain the principles and applications of artificial intelligence algorithms to teachers and
students, thereby enhancing their algorithm literacy. In addition, universities should establish comprehensive appeal and
supervision mechanisms to provide relief avenues for groups adversely affected by algorithms. For example, establishing
an “Algorithm Appeals Committee”, responsible for reviewing the fairness and reasonableness of algorithm applications,
handling student and teacher objections to algorithm decisions, and proposing corrective suggestions or relief measures.
Alternatively, enacting “Algorithm Appeals Management Measures”, clarifying appeal procedures, deadlines, review

standards, etc., to ensure the transparency of the appeal mechanism.
V. Conclusion

Digitalization is profoundly reshaping the development pattern of higher education, injecting new vitality into it, but it
also brings a series of challenges. Looking at aspects such as innovation in teaching models, optimization of the learning
environment, transformation of talent cultivation models, and the construction of digital governance systems, universities
must proactively adapt to the new demands of the digital age and continuously improve their innovation strategies.
Universities should continue to fully utilize technologies such as big data and artificial intelligence to promote intelligent
and personalized modes of teaching, thereby enhancing the quality of education. Meanwhile, there is a need to increase
investment in online courses, virtual simulation, and other digital teaching resources to enrich learning formats and
enhance the learning experience. Furthermore, it is important to continuously improve campus network infrastructure to
provide teachers and students with a high-quality digital learning environment, while encouraging the application of
immersive technologies in teaching to achieve a fusion of virtuality and reality. In addition, universities should fully
leverage data analysis technology to precisely analyze the development characteristics of students, formulate personalized
talent cultivation plans, and vigorously promote interdisciplinary and cross-specialty composite talent cultivation models.
Moreover, universities need to establish and improve digital management platforms to realize data sharing and business
collaboration among various systems within the school, enhance decision-making support capabilities, and perfect data
security and privacy protection mechanisms to ensure the secure and compliant use of information assets. Only by doing
so can universities seize the opportunities to promote digital transformation, effectively control risks, promote equity and

quality in education, and cultivate more high-quality talents that meet the demands of society in adapting to the
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development needs of the new era, thereby making due contributions to the national and local economic and social

development.
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