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Digital Transformation in Higher Education: 
Key Areas, Content Structures, and Practice Paths

Abstract  In education, digitalization has become a pivotal force to promote 
educational reform in the new era, featuring demand-driven development of 
digital transformation in education. Digital transformation in higher education 
aims to reshape its new capabilities based on next-generation digital technologies 
concerning the quality of development of higher education. As per the scope 
of services and composition of responsible subjects like personnel, digital 
transformation in higher education should focus on three key areas: talent 
development, scientific research, as well as management and services. In addition, 
digital transformation should be structured based on several types of content: 
essential data, environments, operational functions, organizational structure, and 
systems. Moreover, paths of guarantee, action, and operation should be taken 
concurrently to facilitate digital transformation in higher education.
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Introduction

Nowadays, digital transformation is becoming the focus of social production, 
economic development, and other fields. As stated in the Plan for Development 
of Digital Economy during the 14th Five-Year Period, the digital economy is 
driving profound changes in production methods, lifestyles, and governance, 
and digital transformation has become the general trend (the State Council, 
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2022). In education, digitalization has become a pivotal force in promoting 
educational reform in the new era, and the use of emerging technologies to 
encourage educational development has become a concern of educational 
reform worldwide. Implementing the strategic action of education digitalization, 
including accelerating digital transformation and smart upgrade of education has 
been identified as one of the critical priorities of China’s Ministry of Education 
(2022a) in 2022. Many studies regard education digitalization as a new driving 
force and engine to promote fairness and equilibrium in education and improve 
the quality of education (Zhu & Hu, 2022).

China’s higher education has entered the stage of popularization. The 
digitalization of higher education concerns its development quality and 
value proposition. It determines whether it can adapt to the needs of quality 
diversification, lifelong learning, individualized training, and modern governance 
during the stage of popularization. To promote digital transformation in higher 
education, it is necessary to conduct an in-depth exploration of its essence from 
the perspectives of its key areas, content structure, and practice paths.

Basic Ideas of Digital Transformation in Education

The premise of promoting digital transformation in education is to uphold a 
scientific understanding of the essence of digital transformation and digital 
transformation in education.

Data Are the Driving Factor of Digitalization

In computer science, digitization generally refers to the process of converting 
analog signals in the physical world into digital signals. From this perspective, 
digitization converts external data into binary data that can be identified, stored, 
and processed by computers, and digitization resolves the data source. In 
practical applications, digitalization usually refers to using digital technology 
to systematically change an environmental configuration, business model, or 
management mode. From this perspective, digital technology that enables the 
realization of various changes is the key to digitalization.

Effective digitalization has two essential conditions: data and digital technology 
for data processing, storage, and transmission. Data are the primary condition 
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among the two since digital technology only works with processable data. Data 
are as important to digitalization as raw materials are to machines. Without 
processable data, there is no way to exploit the advantages of digitalization. 
Data have been designated as the fifth factor of production, joining land, labor, 
capital, and technology (the CPC Central Committee & the State Council, 2020). 
Appropriate use of data and digital technology will produce immeasurable 
innovative development. Take sound digitization as an example. When digitized, 
any valuable data can be processed by a computer, as various editing and 
processing techniques would apply to digitized sound data. In online teaching, 
the audio content of teachers’ lectures and communication between teachers and 
students need to be digitally converted into valuable data that can be processed 
by computers, so that they can be effectively transmitted between teachers and 
students through the network.

That is, data play a crucial role in driving the process of digitalization. The top 
priority is to digitize the business data to exploit the advantages of digitalization 
in the business field.

Digital Transformation Is the Change Based on Digitalization

Transformation is about seeking new development and making breakthroughs. 
In essence, transformation is a kind of change. Digital transformation is also a 
kind of change that may occur in an individual, an organization, an industry, or 
an integral social environment (Ismail et al., 2020). Digital transformation seeks 
to establish, enhance, integrate, and reconstruct an organization’s internal and 
external capabilities through digitalization, with an in-depth application of next-
generation digital technologies to form new driving forces and new capabilities 
for development. It mainly involves organizational and functional changes.

In terms of organizational change, digital transformation is to adjust, improve, 
or innovate organizational structure, staffing, working method, organizational 
culture, or management concept based on the application of digital technology. In 
terms of functional change, digital transformation, backed by digital technology, 
is to change the responsibilities and functions concerning their scope, contents, 
and performance modes. There is a third type of change in digital transformation, 
namely, the system innovation that considers organizational and functional 
changes. It is a systematic change that, supported by digital technology, leads 



560 XIAO Guangde, WANG Zhehe

to a new organizational form with corresponding functions. Massive Open 
Online Courses (MOOCs) make a good example. To a certain extent, it reflects 
the primary trend of the above changes: A MOOC is made available to as many 
as hundreds of thousands of students to be online. To support such a massive 
number of students, the “one teacher, one classroom” model must be changed. 
For a MOOC, there has to be a teaching team composed of several teachers, 
some of whom must assume a different role—from a guide in the classroom to a 
supporter of online learning for students.

To promote digital transformation, it is necessary to dig deep into the channels 
to digitalization, that is, not only to deepen the application of next-generation 
digital technologies such as cloud computing, big data, and artificial intelligence 
(AI), but also to deepen the innovation-driving potential of data elements, using 
data to build mapping association between physical and virtual space, to define 
the mechanism of business functions, set up business networks, and enable 
business innovation.

Digital Transformation in Education Is Demand Driven

From a macro perspective, the education system is highly complex, while 
digital transformation in education is still in its infancy. Although some 
progress has been made in the research on promoting digital transformation in 
education, there remain significant differences in understanding its conceptual 
connotations, model frameworks, and practice paths (Lan, 2022). So, how to 
do overall planning based on different viewpoints of digital transformation in 
education and deliver a rational plan regarding the top-level design of digital 
transformation in education? Schools and educational authorities are the subjects 
of digital transformation in education, and their perspectives vary due to their 
respective responsibilities. Given this, how to establish a common understanding 
among different topics and achieve practical results in digital transformation in 
education?

To answer the above questions, it is necessary to clarify the relation 
between education and people, society, and the country. As a subsystem of the 
social system, education lays a foundation for the operation of society from 
the perspectives of workforce and culture using talent output and cultural 
transmission. Education demonstrates its value to society as it meets the demands 
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of people, society, and the country for education. As one of the approaches to 
promoting education development, digital transformation in education must also 
respond to the demands of people, society, and the country for education.

As stated in the report to the 20th National Congress of the Communist Party 
of China, education, science and technology, and human resources are the 
foundational and strategic pillars for building a modern socialist country in all 
respects. It is necessary to develop education that meets the people’s expectations 
and moves faster to create a high-quality education system. Improving the 
quality of education, promoting fairness in education, and optimizing education 
governance are precisely the demands of people, society, and the state for 
education at present and in the future. Digital transformation in education is 
a continuous evolution process in which digital technology promotes internal 
innovation in education (Zhang & Wu, 2022) and involves organizational and 
functional changes and system innovation. This digital transformation covers 
all elements, services, sectors, and processes (Huang & Yang, 2022). It is more 
instructive to promote demand-driven digital transformation in education, which 
can also establish a closer connection with reality. As indicated by Zhu and Hu 
(2022), digital transformation in education is shifting from supply-driven to 
demand-driven. To be driven by demand, backed by digital technology, and based 
on data make the basics of upcoming digital transformation in education.

Key Areas of Digital Transformation in Higher Education

To promote digital transformation in higher education which is the highest 
stage of education, it is necessary to determine its key areas of change based 
on available digital transformation in education. Wu et al. (2022) state that the 
digital transformation of education needs to target two main areas: teaching and 
management. Some researchers believe that schools, majors, curriculums (Cheng 
et al., 2022), and teachers and students (Han et al., 2022) are the core elements of 
digital transformation in higher education. Rampelt et al. (2019) point out that the 
changes brought about by digital transformation in higher education can penetrate 
and participate in teaching, learning, research, and other fields.

As stated in the Guidelines on Digital Campus Construction for Colleges 
and Universities (Trialversion), digital campus construction for schools of 
higher education covers digitalization in terms of teaching, scientific research, 
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management and services, and campus environment (the Ministry of Education, 
2021). Based on existing research and considering the four categories of 
personnel in the system of higher education, namely teachers, students, 
management personnel, and service personnel, the digital transformation in 
higher education should be promoted in three key areas: talent development, 
scientific research, and management and services. The three key areas constitute 
the essential part of higher education, whether in terms of the number of 
personnel or the coverage of operational functions.

Digital Transformation in Talent Development

Talent development is the primary function of higher education, and its goal is to 
develop students into talent needed in various sectors and industries in society. 
In higher education, talent development includes highly complex processes and 
elements, involving not only regular curriculum studies, but also regular curriculum 
studies and all practical activities to improve students’ skills and capabilities. The 
process consists of elements such as schools, majors, teachers, courses, resources, 
equipment, and environment, and activities such as classroom learning, online 
learning, experiments, competitions, social practice, professional practice, and 
ideological education. To promote digital transformation in talent development, it 
is necessary to follow up on the activities that students participate in at school and 
coordinate relevant departments to provide students with comprehensive support and 
services, which can be designed and planned from the following two aspects.

Top-Level Design of Digital Transformation in Talent Development

Higher education institutions need to define new areas of competency (Bond 
et al., 2018), while the digital transformation in talent development is critical. 
The top-level design of digital transformation in talent development, based 
on society’s demand for talent and the students’ demand for lifelong growth, 
involves a strategic direction and value proposition determined at the school 
level. This includes:

●  the assessment of the status of digitalization and identification of priorities 
in the school (Cheng et al., 2022); 

●  a stage-based route plan with working objectives, main tasks, and implementation 



563Digital Transformation in Higher Education

paths for each stage (Wu et al., 2022); 
●  an appropriate scheme for organizational and functional changes as well as 

systematic innovation;
●  the supporting mechanisms for budget and resource allocation and 

management systems;
●  guidance for relevant departments to organize and implement action plans 

for digitalization; and
●  a basis for formulating and improving applicable rules and regulations.

Construction of Online and Offline Integrated Space for Talent Development

Space for talent development refers to the environment in which students 
learn and participate in various practical activities, which usually covers all 
backgrounds across the school, including the space for formal learning, such as 
classrooms and laboratories, as well as the space for informal learning such as 
study rooms, libraries, conference rooms, and outdoor areas for recreation and 
study. The development of the Internet Plus education has facilitated the change 
of the space for talent development, from the simple physical space like campus 
and classrooms to the offline and online integrated space, which is formed by 
combining the highly digitalized offline real space and online virtual space.

Offline space is the physical environment for students to learn and participate 
in practical activities, mainly the digital campus environments such as digital 
classrooms, laboratories, and libraries. The key to the construction of offline space 
is connectivity. With the help of technologies like wired networks and wireless 
networks, it should establish a well-connected physical environment that enables 
online learning, the interaction between teachers and students and between 
students and students, and the collection of basic data such as process data and 
status data incurred during the process of learning and practical activities. The 
construction of offline space needs to consider the students’ experience and needs 
fully. Students of different majors, the application of different teaching methods, 
the learning of different contents, and different practical activities pose different 
requirements for connectivity means and digital devices.

Online space can be divided into local and open online space. The local 
online space is usually composed of systems and platforms such as the Intranet-
based learning management system (LMS), learning resource platform, and 
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educational management platform that different school departments manage. 
Learners often experience a sense of the hustle and bustle when using these space 
(Yang et al., 2013), the most prominent reason for which is the isolation between 
systems. Therefore, breaking through such isolation between platforms based 
on a unified architecture, eliminating the inconvenience caused by data islands, 
and forming an environment with data security and internal connectivity will 
be crucial for constructing online space for higher education in the future. Open 
online space refers to an online environment based on the internet for learning, 
interaction, entertainment, and information access. Open online space features 
more prosperous and diverse resources and a lower level of manageability. For 
the need for data security and management, there is generally strong isolation 
between local online space and open online space. With the launch of the 
Smart Education of China · Higher Education platform, how to break through 
the isolation between local and open online space, make full use of the rich 
educational resources of the platform, and create new ways and approaches for 
talent development has become a new direction for the construction of online 
space for talent development in higher education.

Talent development focuses on promoting students to build up the character and 
ability necessary for their own needs and future development, in which classroom 
teaching plays a primary role. At the same time, various practical activities are 
also required. Talent development in higher education should take the integration 
of online and offline space as the basic concept, students as the principal subject, 
teaching as the core. It should take into account the needs of various practical 
activities and engage students in more extensive social interactions beyond the 
physical boundaries. This can be done by redefining the roles, numbers, and 
relationships between students and teachers (Bygstad et al., 2022), breaking 
the model of “one teacher, one classroom, and one class of students.” With the 
support of next-generation of digital technologies, the construction of space for 
talent development in higher education should strive to make achievements in 
terms of connectivity, ubiquity, openness, and intelligence, provide ubiquitous, 
personalized, and intelligent support for students to participate in classroom 
learning and practical activities, and realize the transformation and upgrading 
in the forms of learning, learning outcome, learning support and services, and 
student management.
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Digital Transformation in Scientific Research

Schools of higher education not only are about talent development but also play 
an essential role in scientific research and innovation. According to the statistics 
in the Communiqué on National Expenditures on Science and Technology in 
2021, schools of higher education have become the primary subject consuming 
the funds for basic research, reaching 90.45 billion yuan in 2021 (National 
Bureau of Statistics et al., 2022). Scientific research is a very complex process 
of many links, including topic selection, project approval, project design, team 
building, fund input, equipment use, data collection, data analysis, results 
demonstration, and project completion, which requires a large investment of 
personnel, equipment, and funds. The digital transformation of scientific research 
in higher education is based on next-generation digital technologies, promoting 
changes in scientific research from its organization, paradigm, and other aspects. 
It should be noted that the digital transformation of scientific research in higher 
education is not to break the fundamental laws of scientific research but to 
develop new scientific research capabilities of higher education institutions based 
on next-generation digital technologies.

Changes in Scientific Research Organization Models

A scientific research project needs to coordinate all kinds of scientific research 
personnel, instruments and equipment, experimental materials, data materials, test 
sites, etc. The scientific research organization refers to the organization of relevant 
scientific research elements according to specific fields, conditions, structures, and 
sequences. Regarding the changes in scientific research organization based on next-
generation digital technologies, the basic vision is to form a flexible and diverse 
model of scientific research organization. Such vision is premised on stimulating 
innovation and intellectual property protection, supported by digital scientific research 
platforms applying technologies like blockchain, cloud computing, big data, and AI, 
guaranteed by the cross-departmental and cross-regional coordination mechanism of 
scientific research elements, and based on the scale, importance, urgency, and other 
aspects of a research project.

Promoting changes in scientific research organizations involves three focused 
aspects. Firstly, with the principle of joint construction, shared use, and shared 
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benefits, and the objective of improving the service scope and use efficiency 
of instruments and equipment, we should establish a new mechanism of the 
ownership and use of scientific research equipment, and break the boundaries 
of departmental ownership of scientific research equipment. This way, we can 
ensure that the valuable, sophisticated instruments and equipment in particular 
that are usually very useful but in limited number are made full use of to 
serve scientific research purposes across the whole school and even the whole 
country. Secondly, we should profoundly optimize the R&D process, set the 
fields, conditions, structure, sequences, and other aspects according to the new 
model, and organize and implement the evolution from serial processing to 
parallel processing in scientific research (Yang & Li, 2020). By doing this, we 
can efficiently mobilize and allocate personnel, funds, research equipment, and 
other resources. Thirdly, backed by next-generation digital technologies, we 
should promote the innovation and transformation of scientific research models 
from the aspects of organizational scale, innovation elements, R&D process, and 
collaborative network (Yang & Li, 2020). We can then coordinate related research 
elements to form different types of research forces, and develop distributed and 
centralized scientific research in parallel to adapt to research projects of different 
scales, importance, and urgency. According to the Ministry of Education’s (2022b) 
Several Opinions on Strengthening Organized Scientific Research in Colleges 
and Universities to Promote High-Level Self-Reliance and Self-Improvement, it is 
necessary to strengthen guidance and support for organized scientific research in 
colleges and universities, which implies the demand for the strength to tackle key 
problems in major research projects.

Changes in Scientific Research Paradigms

Paradigm refers to the theoretical basis and practical norms on which science 
works, and its fundamental theories and methods change with the development of 
science. With the technological development related to the simulation of scientific 
experiments using the mighty computing power of computers, the third paradigm 
of scientific research has gradually taken shape, known as the computational 
paradigm of science. In recent years, with the substantial progress in computer-
based technology for the explosive growth of data, a fourth paradigm has 
become known as a data-intensive science. The new paradigms have empowered 
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scientific research with new capabilities.
With the rapid development of next-generation digital technologies, more and 

more researchers use data as the primary resource for scientific research and 
achieve conclusions through data analysis. The data-based transformation in 
scientific research paradigms can improve the overall efficiency of innovation 
(Wei et al., 2021). To promote the digital transformation of scientific research 
in higher education, it is necessary to vigorously advocate the use of digital 
instruments and equipment and innovate the digital technology-based experiment 
methods, data collection, and data analysis methods.  This should be done on the 
premise of respecting the scientific paradigms applied in different professions 
and not violating the fundamental laws and requirements of scientific research. 
This way, we can adopt the next-generation digital technologies to promote the 
innovation of the methods of supplying, filtering, and utilizing scientific research 
resources and information.

Digital Transformation in Management and Services

Management and services are the basis for supporting the smooth operation 
of higher education institutions. A series of measures can be taken, such as 
establishing basic norms, providing supportive conditions, supervising the 
completion of tasks, and managing materials and information, to provide the 
necessary support for teachers in their teaching and scientific research activities, 
and for students in their study, life, and practical exercises, and also to impose 
critical constraints and supervision.

In the process of informatization, the departments for management and 
services in higher education institutions are in charge of a massive amount of data 
materials, allowing them to take up information technology-based transformation 
in their operational functions and realize office automation in an earlier stage. 
However, the functions of management and services are usually handled by 
different departments. Even with today’s high degree of informatization, this 
still leads to obvious gaps between various departments due to management 
boundaries, with two problems standing out: Firstly, all these departments are 
putting effort into digital construction, but the barriers between departments 
make them data islands even though they are on the same campus; secondly, 
these departments of management and services, although in charge of a massive 



568 XIAO Guangde, WANG Zhehe

amount of structured data, have not been able to perform practical analysis 
of such data. The goal of digital transformation in management and services 
is to solve the above two problems and to form new trends and capabilities 
in management and services through technological upgrading and changes in 
organizational structure, functions, and systems.

Building an Integrated Digital Information Platform

In the past, the information platform of each management and service 
department was mainly used by the department staff, while teachers and students 
were regarded as service objects. This traditional information platform with 
administrators as primary users fails to take full advantage of its centralized data 
storage and management. It features minimal support for teachers and students 
who occupy the largest proportion of the population in the environment of higher 
education. To solve this problem, higher education institutions need to change the 
concept of management and service. They should regard both the administrators 
and service objects as platform users. Relying on the next-generation digital 
technologies, they should transform the traditional information platform mainly 
used for school management into an integrated digital information platform 
for all parties including teachers and students, and administrators across the 
departments.

Building an integrated digital information platform should establish a data 
management and utilization mechanism based on the characteristics and needs of 
different users while maintaining good centralized management of internal data. 
On the premise of data security, it should analyze the data related to different 
kinds of users, the services they need, and the management they should be subject 
to, establish a user-centered data flow, and shape different kinds of services.

To build an integrated digital information platform, it needs to break the 
boundaries between departments. It should deliver a coordinated design of user-
centered data, and use a unified architecture to eliminate data islands to form an 
organic correlation of all user information in different departments. Additionally, 
it should realize the coordinated plan of operational functions that serve different 
types of users, namely, developing new management and service capabilities via 
an integrated platform.
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Building an Intelligent and Agile Management and Service System

Forming efficient management and service capabilities requires an innovative, 
agile management and service system, which comes from intelligent judgment 
and quick response. To this end, it is necessary to establish a systematic data 
analysis method based on the data from the integrated digital information 
platform. Data analysis is a feature of next-generation digital technologies, 
especially related technologies based on the internet of things (IoT), big data, and 
AI, which provide the channels for rapid data acquisition, processing methods 
for massive data and smart policies for data analysis and utilization. With the 
convenient data analysis function for different users, such as teachers, students, 
administrators, and service personnel, it is possible to allow administrators and 
service personnel to make intelligent judgments and respond quickly based on 
the data from the platform.

It is a systematic project to realize intelligent and agile management and 
services. Other than the inevitable technological innovation, it also needs 
to configure the necessary management system and personnel based on the 
integrated digital information platform and the corresponding data analysis 
technologies, and also reset the management and service departments in terms of 
organizational structures and functions to form an accurate and efficient service 
system.

Content Structure of Digital Transformation in Higher Education

To realize digital transformation in higher education, it needs to explore its 
implementing practices from three aspects: personnel development, scientific 
research, and management and services, to reshape the new capabilities for the 
development of higher education. After measuring digital transformation in terms 
of the scope of influence, complexity, duration, and the number of elements 
involved, this study proposes five types of content, including digitalized essential 
data, digitalized environments, digitalized operational functions, digitalized 
organizational structures, and digitalized systems, forming a five-level top-down 
structure. Ideally, digital transformation in any area of higher education involves 
digital innovation at all levels, from digitalized essential data to digitalized 
systems.
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Digitalized Essential Data

Since the launch of the Education Informatization 2.0 Action Plan in China, 
the digitalization of the participating subjects of all educational activities, 
elements of education, and educational behaviors has become an essential 
feature of promoting education digitalization, guided by the application of digital 
technology. Digital data are the driving factor of digitalization. The extensiveness 
and diversity of digital data sources concern the coverage of digitalization 
and determine the results of digitalization. Only with appropriate digital data 
can the potential of digital technology be deepened and the value of digital 
transformation be strengthened.

To promote digital transformation in higher education, it is necessary to 
be guided by the application of next-generation digital technologies such as 
the IoT and big data, and based on the data of existing platforms: broaden the 
scope of sources of essential data; update data collection methods; explore data 
representation methods for constituent elements, personnel behavior, activity 
paths, resources, and equipment in different fields; identify the types of data 
and their digitalizing methods; connect the underlying data and further develop 
the corresponding data analysis techniques; explore the value of data to realize 
perception, judgment, evaluation, and early warning during various tasks such as 
teaching, scientific research, and management and services, and lay a solid data 
foundation for digital transformation.

Take the essential data for talent development as an example. While respecting 
personal privacy and protecting data security, to promote digital transformation 
in talent development, it is necessary to:

●  track students’ study, life, and practical activities at school;
●  analyze and study various types of data concerning their identity, characteristics, 

courses, learning, status, resources, and environments;
●  develop corresponding digitalization schemes and data analysis methods 

based on digital technologies like IoT, big data, and AI;
●  establish an integrated platform for students’ learning and ability development; 

and
●  make innovative changes in student training programs, curriculum settings, 

teaching methods, learning methods, ability development paths, student 
management, and support services.
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Digitalized Environments

Digitalized environments for higher education usually include the public 
environments on campus and the departmental environments in various fields. 
The public settings on campus include public areas of teaching buildings, library, 
office area, canteen, dormitory, campus road, and green space for recreation. 
Digitalized environments of these areas are mainly composed of a network and 
digital terminal equipment all over the place, mainly used to meet the public’s 
needs for digital applications. The departmental environments in various fields 
are the premises where such departments are located, such as professional 
classrooms, laboratories, practice rooms, and training rooms. The construction 
of digitalized environments for these areas is associated with the operational 
requirements of each department.

Based on the needs of teaching, scientific research, and management, 
higher education institutions have permanently attached great importance to 
the construction of digital environments, with a massive investment in the 
construction of campus networks, multimedia classrooms, smart classrooms, 
informatization office, unified information portal platform, unified identity 
authentication platform, educational administration management system, student 
management system, and other aspects, constructing a digital environment to 
a certain degree. To promote the construction of digitalized environments for 
higher education, in addition to upgrading existing digital equipment as per the 
operational needs, the digitalized environments for higher education should be 
designed as a whole aiming at interconnectivity, supported by wireless networks 
and IoT, and guaranteed by network security. These environments should support 
connectivity internally and be open and inclusive externally. With the integrated 
digital information platform, it will be able to coordinate functional departments 
to break through their gaps, eliminate data islands, and realize the maximum 
benefit and optimal effect of infrastructure utilization, information resource 
sharing, and application system integration.

To promote the construction of digitalized environments for higher education, 
it is necessary to apply smart technology. As stated in the Guidelines on Digital 
Campus Construction for Colleges and Universities (Trial), digital campus 
construction for schools of higher education should support the application of 
smart technology in individual services. Based on the next-generation digital 
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technologies, the digitalized environments for higher education should be 
constructed based on the concepts of intelligent perception, full collection, and 
efficient connection (Li, 2021). Big data, cloud computing, and AI serve as the 
underlying logic; and the aim is to deliver smart environments and humanized 
services and to realize the transition from digital campus to smart campus.

Digitalized Operational Functions

Operational functions are the roles and responsibilities of operating departments, 
while digitalized operational functions are based on digital technology. The 
digital transformation in higher education is not a simple update of technical 
equipment, nor is it the build-up of digital environments with digital equipment, 
but the reshaping of new capabilities based on the application of next-generation 
digital technologies to achieve educational goals, educational value, and 
scientific research innovation. Digital transformation represents the in-depth 
changes in operating activities and processes and the reorganization of processes, 
capabilities, and models (Perkin & Abraham, 2017). From the observable results, 
the new capabilities of higher education will be firstly reflected in the new digital 
technology-based functions formed by different operating departments, thus 
presenting a new trend in terms of their roles and responsibilities.

There are usually two approaches to promoting the innovation of digitalized 
operational functions in different higher education departments. One is to use 
new technologies to improve the quality and efficiency of original functions; the 
other is to create new operational functions based on new technologies. With the 
first approach, it is necessary to:

●  conduct an in-depth analysis of the processes, objects, and effects of 
the original operational functions, the resources and data involved, and 
the technology and equipment used to identify the weak and inefficient 
functions; and

●  introduce the next-generation digital technologies such as digital equipment, 
software and hardware platforms, system tools, and digital resources, to 
upgrade and transform the weak points and implement process optimization 
for inefficient functions. 

As for the second approach, its essence is to reposition the operations and 
innovate the working modes. Therefore, it is necessary to:
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●  comprehensively analyze the needs of service objects and the advantages of 
new technologies to find common ground between the two; and 

●  use new technologies to increase the types of operational functions, without 
changing the organizational structures of the operating departments.

Digitalized Organizational Structures

An organizational structure is formed by personnel in an operating department 
based on the division of labor, responsibilities, rights, and other aspects, showing 
the relationship and collaboration among the members of the organization. A 
digitalized organizational structure refers to the personnel structure relationship 
and functional positioning of functional departments under digital technology. 
Suppose the development of new functions by different higher education 
departments based on digital technology is the initial stage of developing 
their new capabilities. In that case, the innovation of digitalized organizational 
structures makes a change at a deeper level, which means the deepened development 
of their unique abilities. It will further shape the new form of higher education.

Based on next-generation digital technologies, all higher education departments 
need to build an organizational structure characterized by a flat hierarchy, 
multiple connections, and diverse roles. In the digitalized environments based 
on new technologies, the relationship between organizational members is not 
limited to a job relationship of affiliation or management. More specifically, 
due to the interconnectivity of these environments, the members can establish a 
more common connection, strengthening the division of labor and collaboration 
between them while completing a task or project. A flat hierarchical organization 
is more conducive to information transmission and division of labor. The 
convenience in connectivity brought by such environments also helps members 
of the organization to participate in different groups easily, form multiple 
connections, and take on different roles in various projects.

Digitalized Systems

A system refers to an organic whole in which related things are systematically 
connected to constitute specific functions. The system of higher education 
institutions is the regulation of the functions of different departments and their 
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mutual relations to realize their educational value and complete scientific research 
tasks. A digitalized system is the planning of higher education institutions for the 
compositions and relationships of the departments based on the digital strategy. 
It is a profound change in higher education to develop its new capabilities and 
shape its new form.

It is a systematic project to promote the innovation and transformation of 
digitalized systems in higher education. To promote the digitalized systems in 
higher education needs to carry out systematic planning based on the top-level 
strategy, initiate internal reorganization, re-position the functions, and reshape 
the abilities of organizational members. The characteristics presented by Minerva 
University provide a new perspective to examine the changes that the digitalized 
systems of higher education may cause (Chen, 2016).

Practice Paths of Digital Transformation in Higher Education

The digital transformation in higher education is a gradual process. It is necessary 
to consider its complexity, carry out top-level planning systematically, and 
achieve long-term effects based on incremental innovation (Jackson, 2019). In 
addition, it also needs to consider its urgency and reality to determine the practice 
paths that can be implemented as soon as possible. Given the difficulty of digital 
transformation in higher education, it is easier to facilitate its implementation 
following the three paths of guarantee, action, and operation.

Path of Guarantee: Creating a Multielement Security System Consisting of 
Personnel and Institutions

The path of guarantee consists of various measures taken to achieve the goal 
of digital transformation in higher education. The various digital measures 
implemented in the digital transformation will be fundamentally reflected in 
the transformation of people’s consciousness, concept, and behavior. They will 
eventually be reflected in the implementation ability, decision-making ability, and 
governance ability to promote digital initiatives, making it necessary to establish 
a multielement guarantee system (Li et al., 2022).

First, we should initiate comprehensive improvement in higher education 
personnel’s capabilities in digitalization by: 
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●  creating an atmosphere of digital learning and innovation;
●  setting up incentives for digital reform and innovation;
●  advocating digital development strategies and value propositions; 
●  promoting the awareness of digital transformation among teachers, students, 

and administrators, enhancing their understanding of the concept of digital 
transformation, and developing their capabilities of applying digital technology; 
and

●  adapting to teaching and talent development, school development, and 
management governance in a digital environment (Xu & Zhang, 2022).

Second, we should gradually establish relevant rules and regulations to 
promote digital transformation, such as:

●  rules for using digital platforms;
●  evaluation methods for digital performance;
●  identification methods for digital achievements;
●  ethical codes for digital behavior; and 
●  safety regulations for digital equipment. 
Through constructing such regulations, including abolishing, reforming, 

establishing, and supplementing one based on existing management and systems, 
we can:

●  promote fundamental changes in the management and systems of higher 
education institutions and gradually form a mechanism to ensure the smooth 
advancement of digital transformation; and 

●  regulate the behavior of teachers, students, and administrators in higher 
education, and promote conscious behaviors that can meet the requirements 
of digitalization.

Third, based on the relevant national standards, we should:
●  establish standards and specifications for data, content, media, resources, 

platforms, equipment, services, quality, and other aspects involved in the 
digitalization in higher education;

●   strengthen the openness, shareability, interconnectivity, and reusability of 
the education digitalization system through such standards and regulations 
(Xu & Zhang, 2022); and

●  support the expansion and deepen the digital transformation in higher 
education.
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Path of Action: Driving the Overall Digitalization in Higher Education with 
Digitalization of Teaching as the Core

Teaching is the main method of talent development which is the primary task 
of higher education. Realizing the digitalization of the whole process and all 
teaching elements has become the core task of the digital transformation of 
higher education.

The primary task of digitalizing teaching in higher education is to realize the 
digitalization of courses, resources, and teaching activities. The curriculum is the 
foundation of teaching. The digitalization of courses is not just about uploading 
teaching courseware to a platform or building chapters adapted from a book; 
specifically, the target of such courses should point to the skills and abilities 
required in the digital age (Cheng et al., 2022). The content structure of the 
curriculum should be dynamic, open, and unstructured. Learning resources are an 
essential source of content for teaching activities. The digitalization of learning 
resources is not only about making a digital copy of materials like teaching 
videos and teaching documents on the platform but also establishing associations 
between resources and paths of resource utilization to promote individualized 
usage among students. Teaching activities are the primary forms of teaching. The 
digitalization of teaching activities is not only about browsing the text content 
on the course platform or watching teaching videos, but also about establishing 
a community for teacher-student interactions and collecting and analyzing data 
during the activities, allowing teachers to keep track of students’ status and 
provide personalized support. In short, the essence of digitalized teaching is 
relying on digitalized courses, resources, and activities to innovate teaching 
models and methods to improve the overall teaching quality.

Higher education also features diverse disciplines and majors, diverse elements 
of course teaching, and various specifications for talent development. To promote 
comprehensive digitalization with teaching digitalization as the core, in addition 
to courses, resources, and teaching activities, it is also necessary to build a 
digital supporting system for higher education teaching. It includes experiments, 
teaching research, teaching management, books, and documents, teaching 
resource databases, and teaching quality monitoring, to realize an all-round and 
multielement digital transformation of teaching.

Promoting the digitalization of teaching in higher education is also a process 
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of an in-depth understanding of digital transformation. During this period, many 
teachers and managers will have their digitalizing capabilities trained, and they 
will build up substantial experience in digitalization and master the methods 
of digitalization. The demonstration of the effects of teaching digitalization 
will radiate a considerable impact on other fields of higher education. It will 
effectively drive comprehensive digitalization in scientific research, management, 
and services.

Path of Operation: Constructing Demand-Driven Digital Contents Based on 
Micro Digital Innovations

The digital transformation in different fields of higher education involves the 
digital innovations of essential data, environments, and operational functions, 
namely, moving from planning a digitalized system to promoting the digital 
transformation in organizational structures, operational functions, environments, 
and then essential data. Such innovations can also be done in a bottom-up 
order, that is, starting with the study of crucial data required for digitalization 
and then promoting the digital transformation of the environments, operational 
functions, organizational structures, and systems. Currently, the ultimate 
framework for digital transformation in education remains unknown (Zhu & Hu, 
2022). No matter which of the above practice paths is adopted to realize digital 
transformation, it will be an extended exploration process.

Given the complexity of the higher education system, people have a limited 
understanding of digital transformation. To promote digital transformation in 
higher education, it should adhere to the principles of demand-driven, application 
based (Huai, 2022), and continuous iteration, and pay attention to any successful 
experience based on digital technology that can help improve teaching quality 
and improve operational functions with high efficiency. When determining the 
content digitalization to be carried out, it should adhere to the third practice 
path, which takes valuable micro digital innovation as the starting point and 
supporting the initiative, protecting new things, and providing positive incentives 
as the principle, to improve and extend the value of micro digital innovation 
and construct the digital transformation of related essential data, environments, 
operational functions, organizational structures, and systems. This enables micro-
digital innovation to continuously expand its scope and extend its depth, thereby 
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forming a more influential digital transformation.
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