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Abstract  Digital educational resources have become essential elements of 
modern educational public services. China’s national program on new educational 
infrastructure construction has proposed to take new infrastructure construction 
of digital educational resources as one of the critical tasks. This paper aims to 
provide a theoretical basis for advancing the reform and development of digital 
educational resources in the new era. It classifies the current development and 
realistic challenges of China’s digital educational resources, and summaries and 
interprets the directions of the three construction projects of new type resources 
and tools, the resource supply system, and the resource supervisory system. It 
depicts the prospect of digital educational resource construction in the intelligent 
era in the combination of the strategic layout of the policies on new educational 
infrastructure construction. It also discusses such key technologies supporting 
new infrastructure construction of digital educational resources as multimodal 
learning analytics, disciplinary knowledge graphs, machine learning, and 
blockchain. It finally proposes a specific development path for new infrastructure 
construction of digital educational resources. 
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Introduction 

In July 2021, six ministries, including the Ministry of Education, issued the 
Instructions on Promoting New Educational Infrastructure Construction and 
Establishing the High-Quality Education Supporting System (the Ministry of 
Education, office of the Central Cyberspace Affairs Commission, et al., 2021). 
The era of new educational infrastructure construction stresses guiding whole-
process, all-element digital transformation, smart change of education, and 
teaching with new generation information technologies. As the core element 
of the innovative development of information-based education and teaching, 
digital educational resources are the critical deployment of new educational 
infrastructure construction whose development direction ultimately decides the 
pattern and quality of future educational development. In recent years, with the 
support of related national policies and the national public service system for 
educational resources, China’s digital resource supply system for basic education 
has initially taken shape but still faces the realistic challenges of the incomplete 
mechanism of joint construction and sharing resources, poor-quality resource 
construction, and low-level technology application. For this reason, exploring 
the prospect of digital educational resource construction in the smart era and 
the application scenarios of related supporting technologies and promoting the 
whole-chain change of construction, circulation, evaluation, and supervision 
of digital educational resources under the background of new educational 
infrastructure will facilitate China’s construction and development of the new 
infrastructure of digital educational resources at all levels and all kinds. 

Historical Background of New Educational Infrastructure 
Construction and Its New Appeals for Digital Educational 
Resource Construction

The concept of “new infrastructure” was proposed initially at China’s Central 
Economic Working Conference in December 2018, ushering in new types of 
infrastructural construction centering on new generation information technologies 
like artificial intelligence (AI), big data, internet of things (IoT), and 5G in all 
sectors. With China’s constant promotion of new infrastructure construction, 
the connotation of new infrastructure construction is increasingly diverse (Liu 
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et al., 2020). In April 2020, the National Development and Reform Commission 
(NDRC) specified the scope of “new infrastructure construction” for the first time, 
that is, the infrastructural system including information infrastructure, integrated 
infrastructure, and innovative infrastructure led by the new development 
philosophy, driven by technical innovation, based on the information network, 
and oriented to meeting the demand for high-quality development and providing 
such services as digital transformation, intelligent upgrading, and integrated 
innovation. In May 2020, “new infrastructure construction” appeared in the 
Report on the Work of the Government 2020 of the State Council as a term of the 
“Two New and One Major” policy. 

New educational infrastructure has appeared under the general background of 
the national initiative of new infrastructure construction. China’s development 
task of new educational infrastructure construction is highly consistent with the 
general development task of new infrastructure construction in the 14th Five-Year 
Plan for National Economic and Social Development of the People’s Republic 
of China and the Outline of the Long-Range Goals for 2035. It focuses on 
shoring up the weaknesses, optimization and upgrading, reform and innovation, 
integration and sharing, as well as greenness and security, accelerates the 
construction and formation of the new educational infrastructure system featuring 
structural optimization, intensiveness and efficiency, economical application, 
smartness and greenness, and security and reliability (Xiang, 2020), and provides 
vigorous support for building China into a strong country of modern education. 
The paradigm reform integrating online and offline teaching in the post-
pandemic era (Ke, 2020) has become the accelerator of China’s new educational 
infrastructure construction. The flourishing of online education empowered 
by such technologies as 5G, virtual reality (VR), big data on education, and 
artificial intelligence (AI) has brought essential opportunities for developing new 
educational infrastructure construction driven by new technologies. 

Governmental departments have attached more importance to the construction 
and application of digital educational resources in recent years. The Ministry 
of Education (2018) issued the Action Plan for Education Informatization 2.0, 
which proposes to establish the “internet + education” platform, improve the 
public service system for digital educational resources, optimize the “platform + 
education” service pattern and capacity, and implement the educational resource 
sharing program. In 2021, five ministries, including the Ministry of Education 
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issued the Guidance to Vigorously Enhance Construction and Application of 
Online Educational and Teaching Resources for Primary and Secondary Schools 
and proposed to form the online educational platform system featuring precise 
positioning, interconnection, joint construction, and sharing, the disciplinary 
curriculum resource system covering various themed education and all editions of 
textbooks and make use of online educational resources for teaching and learning 
as a new normal by 2025 (the Ministry of Education, the National Development 
and Reform Commission, et al., 2021). It thus can be seen that it has become 
an essential appeal of the new infrastructure construction of digital educational 
resources to depend on the national public service system for educational 
resources, gradually establish the grand view on educational resources featuring 
“extensive collection, multi-mode, and multiple purposes” (Yang & Mi, 2021), 
promote the supply-side reform of digital educational resources, create the new 
supply pattern of digital educational resources (Ke et al., 2018), and enhance the 
supply and service quality of digital educational resources.

Challenges of Digital Educational Resource Construction in 
the Era of New Educational Infrastructure Construction

Now, China’s construction of the national public service system for educational 
resources is generally facing such prominent problems as structural shortage, 
low-level sharing, inadequate application in teaching, and comparatively 
low smart organization and management level of high-quality resources. The 
new infrastructure construction of digital educational resources still faces 
such challenges as applying new technologies to create new supply, serve 
new demands, and promote the online and offline integrated development of 
education. 

Digital Resource Construction Displays Diverse Characteristics but Has Not 
Developed a Resource Construction System Supported by New Technologies

In the Measures to Inspect Educational Resources on the National Public Service 
Platform for Educational Resources (Provisional) issued by the Ministry of 
Education (2013), the collected resources on the platform are divided into ten 
types, namely, teaching materials, teaching courseware, network courses, virtual 
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simulation systems, educational games, teaching cases, e-books, e-textbooks, 
teaching devices, and learning websites (Ke et al., 2018). The digital educational 
resource platforms available in the market can be divided into four types, namely, 
resources, tools, tutoring, and network schools according to their business content 
(Chen & Li, 2021) and involving all phases and all disciplines of basic education. 
Research shows that the present digital educational resource construction is 
mainly in the forms of micro-lecture, question banks, and e-textbooks (Chen & 
Li, 2021; Peng, 2018) and displays the characteristics of multi-entity supplies, all-
phase learning, and all-discipline coverage. However, in its entirety, the resource 
construction system supported by new technologies has not yet been formed. 
On the one hand, the resources are in a single form of manifestation, and the 
construction of digital educational resources still stays in the forms of multimedia 
materials, linear teaching courseware, and cramming teaching videos, etc.; on 
the other hand, intelligent services for resources are inadequate (Chen & Feng, 
2020), intelligent technologies that can help with individualized learning and 
resource organization and management have not taken effects, and the teachers’ 
and students’ experience of the application still awaits optimization. 

Digital Resource Construction Displays Platform-Based Characteristics but Has Not 
Formed a Resource Supply System under Smart Organization and Management

China’s digital educational resource construction is gradually displaying 
platform-based characteristics, namely, collaboration, openness, and integration. 
However, the platform still suffers such problems as an unclear logic system and 
loose connections of the vast quantities of resources on the platform (Chen & 
Li, 2021), and inadequate supply and unequal distribution of resources due to 
unclear rights and liabilities of the subjects and objects of supply (Chen & Feng, 
2020). The endogenous elements, like the knowledge structure of the digital 
educational resources and the corresponding capacity level, can not be effectively 
and smartly organized and managed. For this reason, it is difficult to be overcome 
by the digital educational resource supply system in the new era to further 
improve the open and integrated supply system of the “platform + ecology” 
digital educational resources with complicated levels and provide the services of 
intelligent and personalized push, management, and assessment of resources for 
the teachers and students in different teaching application scenarios. 
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Digital Resource Construction Displays Three-Dimensional Characteristics but Has 
Not Formed a Whole-Chain Resource Supervisory and Assessment System

The grand view on educational resources from the perspective of new educational 
infrastructure construction boasts the three-dimensional characteristics of 
multidimensional construction and application; that is to say, digital educational 
resource construction does not merely serve to teach but will accelerate the 
digital transformation of educational governance in the “data‒information‒

knowledge‒wisdom” model. Surveying digital educational resource construction 
from the angle of the digital transformation of educational governance, its three-
dimensional characteristics are shown in flow reconstruction and optimization 
of the links of resource management, including recording, circulation, and 
evaluation of various resources (Ke et al., 2016). Nonetheless, the current digital 
resource construction has not established a perfect whole-chain supervisory 
and assessment mechanism, and the present content examination mechanism, 
resource copyright protection mechanism, and resource updating and iteration 
mechanism are relatively weak. Hence, under the background of new 
infrastructure construction of digital educational resources, it is required to pay 
attention to available resources and new resource circulation management and 
adopt new technologies to enhance whole-chain supervision and assessment. 

Direction and Content of Digital Resource Construction in the 
Era of New Educational Infrastructure Construction

The core of new infrastructure construction of digital educational resources is 
to support the construction of the national public service system for educational 
resources and help construct a high-quality education system with new-generation 
information technologies. The Instructions on Promoting New Educational 
Infrastructure Construction and Establishing the High-quality Education 
Supporting System clarifies the three main contents of new infrastructure 
construction of digital educational resources and provides effective guidance and 
action guide for the development of digital educational resources in the new era 
(the Ministry of Education, Office of the Central Cyberspace Commission et al., 
2021). 
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Developing New Resources and Tools 

Making Use of New Generation Information Technologies to Develop Digital 
Educational Resources

It is necessary to actively encourage the application of various emerging 
technologies to enrich the manifestations of digital educational resources and 
improve teachers’ and students’ experience interacting with and using digital 
resources. On the one hand, it is also essential to enrich the forms and functions 
of digital educational resources. Apply such technologies as VR, augmented 
reality (AR), AI, and man-machine interface to realize the development of 
such new resources as virtual and real integrated teaching scenarios, intelligent 
guidance learning systems, smart teaching assistance, smart learning pals, and 
education robots so that digital educational resources can better serve the teaching 
activities like teachers’ and students’ knowledge construction, skill training, 
communication and cooperation, feedback and assessment rather than simply 
the media of knowledge. On the other hand, expand the application scenarios 
of digital educational resources. Promote deployment of various information-
based teaching scenarios such as digital educational resources compatible with 
and adaptive to the IoT, the smart teaching terminal, and VR/AR and realize 
the effective application of pertinent resources and tools in the ubiquitous 
learning space integrating online and offline teaching rather than simply assist in 
classroom teaching. 

Implementing the Strategic Urgently-Needed Talent Cultivation and Teaching 
Resource Reserve Program

The core of implementing the strategic urgently-needed talent cultivation and 
teaching resource reserve program is to support the research and development 
(R&D) of various tools of research on urgently-needed science and engineering 
teaching in China that boast proprietary intellectual property rights, such 
as mathematical modeling tools, knowledge modeling tools, and virtual 
simulation software, breaking the blockade on new techniques of the software 
supporting some disciplinary education and research development. Supporting 
resources construction of the national televised air class can meet the demand 
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for emergency education in extreme conditions and provide new methods for 
areas of inferior education to have access to high-quality educational resources. 
Enhancing the construction of a vocational education specialty teaching resource 
repository, first-class online courses of higher education institutions, and internet-
assisted ideological and political sources is a significant move to advance the 
transformation of vocational education and higher education. It is required to 
optimize the digital resource supply system to encourage reengineering and 
restructuring of the education and teaching process and constantly boost the 
quality of education. 

Guiding the R&D of Disciplinary Teaching Software

To improve the teachers’ and students’ information literacy and innovation 
ability, it is required to construct a series of intelligent tools and software for 
teaching and learning of some subjects to support such services as teachers’ 
internet-assisted teaching research, online lesson preparation, online teaching, 
and online evaluation, change the methods of the teachers and students to 
acquire, process and bring out new knowledge, and reduce the burden and boost 
the efficiency of information-based teaching. The R&D of disciplinary teaching 
software should be based on disciplinary features, comply with disciplinary 
cognition and law of teaching, and support the application of supporting disciplinary 
e-textbooks in teaching, satisfying both the needs of the conventional demand for 
teaching such as presentation, interaction, and feedback in collective teaching and the 
individualized demands for guidance, path plan, and resource recommendation, etc. 
for autonomous learning. Meanwhile, it is required to strengthen the interaction 
with, immersion, and perception of skill training via such techniques as various 
multimodal sense reinforcement and physical perception enhancement to adapt to 
the personalized demands of students with special learning needs for learning. 

Optimizing the Resource Supply System

Collecting Social Resources, Sharing Individualized Resources, and Establishing 
the Grand Educational Resource Service Mechanism

The core of establishing the grand educational resource service mechanism is 
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to give play to the advantages of the internet, encourage the participation of 
schools, enterprises, and social institutions, etc., collect diverse, high-quality 
social resources like digital libraries, digital museums, and digital science and 
technology museums and provide individualized resource services based on a 
large scale, openness, and sharing. To examine the grand educational resource 
services from the perspective of the entities of resource services should, to 
the most significant extent, it is required to connect and open the fundamental 
resources constructed as guided by the government, marketized resources 
developed as led by the market, school-based resources constructed as directed by 
schools, and open resources developed as guided by non-profit social organizations 
and remove the traditional hierarchical barriers of resources supply. Examination 
of the grand educational resource services from the perspective of the objects of 
resource services shows that digital educational resources should support online and 
offline teaching and teaching research and serve digital educational governance, 
teachers’ professional development, and students’ overall development.  

Systematically Classifying Knowledge Veins of All Disciplines, Clarifying the 
Relations of Knowledge Points, and Progressively Establishing the Nationally 
Unified Disciplinary Knowledge Graphs

Classifying and marking the available resources and pair disciplinary knowledge 
graphs are necessary. Making disciplinary knowledge graphs is the preparation 
for intelligent organization and management of disciplinary knowledge. The first 
goal is to classify the knowledge vein of all disciplines in basic education, set up 
the disciplinary knowledge system featuring national unity, scientific norms, and 
a complete system according to the course outlines of all disciplines, and realize 
structured interdisciplinary organization of knowledge of all domains. The second 
is to encourage intelligent management, classification, and knowledge inference 
of educational resources of all subjects in basic education to support underlying 
technologies such as intelligent search, resource push, path recommendation, 
adaptive learning, and smart learning pals based on digital educational resources. 
Moreover, to avoid redundant construction of disciplinary resources and make an 
effective overall plan for disciplinary resources in stock and spike, it is required 
to classify and mark available resources, pair disciplinary knowledge graphs, and 
boost resource organization and management levels. 
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Upgrading Resource Search Engine and Providing Vast Quantities of High-
Quality Resources and Targeted Resource Services

The core of platform patterns is to establish big data platforms of resource 
applications via such technologies as cloud computing, big data, AI, IoT, and 
edge computing, form the portrayal of learning, knowledge graphs and cognitive 
competence graphs, etc., of individual learners by acquiring the whole-process 
data of learning and realize the change from “man looking for resources” to 
“resources looking for man” to provide effective paths to encourage the organic 
combination of scaled education and individualized cultivation. At the same 
time, it can provide teachers with the services of recommending, processing, 
and assessing resources, etc., facilitate the normalized, deep-going application 
of digital educational resources in teaching, and constantly optimize the service 
system for digital educational resources.

Improving Resource Supervision Efficiency

Enhancing the Digital Resource Supply Supervisory Capacity and Realizing 
Whole-Chain Management for Resources

The national public service system for educational resources has been set up, 
the national platforms and the provincial, city, and county-level platforms are 
gradually realizing interconnection, and the access amount and form of digital 
educational resources and applications are becoming increasingly diverse. 
Therefore, strengthening guidance services and operation supervision of digital 
educational resources and enabling whole-chain management of resource 
recording, circulation, and evaluation are fundamental to guarantee good progress 
of the ecological environment of public service for digital educational resources 
and are essential links to improve new infrastructure construction of digital 
educational resources.

Having Good Control of Digital Resources and Exploring Content Examination 
for Digital Educational Resources

Under the background of resource construction with positive multi-entity 
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participation of outstanding in-service teachers, enterprises, and various social 
organizations, the increasing digital educational resources have brought practical 
difficulties for manual content review. The development of AI enables automatic 
and semi-automatic resource review. The method combining manual and machine 
resource review should be adopted to realize real-time resource supervision and 
promptly spot and handle problematic resources to boost the management level 
and operation efficiency of the national public service system for educational 
resources. 

Applying Blockchain Technology to Protect Intellectual Property Rights 
and Exploring the Purchase, Utilization, and Post-Payment Mechanisms of 
Individualized Resources

It is necessary to apply emerging technologies like blockchain to improve 
the intellectual property rights protection mechanism for digital educational 
resources, explore the transaction mechanism of automatic user choice, resource 
application, and post-payment, provide users with manuals for resource and 
service purchases, help the users select high-quality resources, reduce the 
intermediate links, realize the effective connection with enterprises, and boost the 
quality and efficiency of high-quality resource supply. 

Promoting Iteration and Updating of Digital Resources by Combining User 
Evaluation and Third-Party Assessment

It is essential to improve the performance evaluation mechanism for digital 
educational resource services, enhance the construction of expert teams in all 
fields of digital educational resources, and set up the scientific and reasonable 
service quality rating and evaluation mechanism for digital educational resources. 
It is also necessary to explore the internet-based evaluation method combining 
multi-entity evaluation like user evaluation and third-party assessment and 
multi-analytical methods like network measurement and text analysis, promote 
dynamic updating and upgrading of resources based on assessment, and realize 
iterative optimization and sustainable development of resources. 
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Technologies Supporting the Construction of Digital Educational 
Resources in the Era of New Educational Infrastructure 
Construction

The new infrastructure construction of digital educational resources is impossible 
without the support of new-generation information technologies. For instance, 
big data technology supports analysis and decision-making of vast disciplinary 
resources; 5G+VR/AR technology supports high-speed transmission and 
handling of complicated interactive, interdisciplinary resources in various smart 
teaching terminals; AI backs up ontological feature identification and adaptive 
recommendation, etc. of various multimodal disciplinary resources. The paper 
elaborates on several technologies significantly supporting new infrastructure 
construction of digital educational resources. 

Application of Multimodal Learning Analytics in the Resource Learning 
System

The learners often perceive and experience new types of learning resources and 
tools through their sense organs, such as visual sense, auditory sense, and tactile 
sense, and make meaning construction of the external information through the 
sensory system, nervous system, and complicated interactive mechanism of 
physical and communication environment. Therefore, the learners are the sum 
of multimodal learning (Wang et al., 2021). Domestic scholars concerned think 
that multimodal learning analytics is a three-dimensional analysis of the learners’ 
multimodal interaction, perception, and semantic comprehension, learning 
terminals, and learning resources (Mu, 2020). The application scenarios of 
digital resources based on multimodal learning analytics include: (1) exploring 
the connected factors of the same modal characteristics of disciplinary resources 
and information-based interaction and learning characteristics of learners 
and eliminating knowledge ambiguity and prejudice of the learners when 
constructing the learning resources of a single mode to encourage deep-going 
meaning construction of the learners for the disciplinary knowledge based on 
the multimodal learning resources; (2) generating positive or negative influence 
on the learners’ meaning construction according to the learning resources 
of multimodal characteristics, forming process learning data of disciplinary 
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resources, and explaining and forecasting the optimal resource combination and 
path of learning. 

Application of Disciplinary Knowledge Graphs in Intelligent Resource 
Organization

The disciplinary knowledge graph is the knowledge bank of a semantic 
network composed of multiple semantic mapping relations, representing the 
mapping relations between disciplinary knowledge points, between disciplinary 
resources, and between disciplinary knowledge points and disciplinary resources 
(Li et al., 2019), which can both compensate for the defects of inadequate 
interpretability of the AI neural network model and help establish the intelligent 
resource organization and management system. Since Google brought forth the 
concept of knowledge graph in 2012, the research on educational knowledge 
graphs has been the front and hot spot of research, including the construction 
of the educational knowledge graph based on the EKGCM concept model 
(Li & Zhou, 2019), learning resource organization and management based 
on ontological visualization (Wang et al., 2018) and the construction of the 
dynamic knowledge graph model oriented for in-depth learning (Jiang et al., 
2020), etc. The disciplinary knowledge mapping technology based on the 
multimodal characteristics of disciplinary resources is applied in the following 
scenarios in intelligent resource organization and management: (1) classifying 
the concept of ontology and the logical relations of various disciplinary 
knowledge points about it in different versions of syllabuses, textbooks, and 
teachers’ guidance books based on the universal disciplinary knowledge graphs 
to realize intelligent organization of disciplinary resources; (2) establishing 
knowledge synergy between individual and group learners of open disciplinary 
knowledge based on dynamic disciplinary knowledge graphs, deepening their 
understanding of the concepts of knowledge and stimulating the learning of 
deep disciplinary knowledge; (3) the dynamic, open, standard, and abundant 
disciplinary knowledge mapping system helps form the content standard system 
of disciplinary resources, stimulates cross-phase learning and interdisciplinary 
integration and sharing of disciplinary resources, and accelerates interdisciplinary 
talent cultivation. 
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Application of Machine Learning of Digital Resources in Content Supervision

In the era of new educational infrastructure construction, importance should be 
attached to reviewing the content of digital resources with AI technologies to 
eliminate the risks of spreading and applying inappropriate content, arithmetic 
mistakes, disputes over copyright, information cocoons, privacy disclosure, 
digital divide, etc. (Cyber Research Institute, 2020). For the time being, 
supervision over digital educational resources based on AI technologies identifies 
and understands the semantic characteristics of various digital resources like 
texts, images, audio, and video by the machine learning algorithm. For instance, 
giants of digital resources like Baidu, Alibaba, and Toutiao often adopt the 
“AI-led + manually-assisted” model to prevent and control digital content in 
resource supervision (Chen, 2020). The identification and understanding of the 
semantic characteristics based on machine learning are applied in the following 
scenarios in whole-chain management over digital educational resources:  
(1) applying a machine learning algorithm to identify digital educational 
resources of multimodal characteristics and control the compliance and 
legitimacy of the content of resources; (2) adopting the multimodal semantic 
understanding technology to analyze vast quantities of digital disciplinary 
resources, which can connect the digital resources of disciplinary knowledge of 
identical or similar themes, protect the copyright of high-quality original digital 
educational resources, and stimulate benign circulation and application of high-
quality digital resources. 

Application of Blockchain in Digital Educational Resource Circulation 
Management

Blockchain itself is a distributed, de-centralized “digital account book.” It 
has become an essential solution to the circulation and sharing of digital 
educational resources thanks to its technical characteristics like reciprocal 
transmission, data fidelity, and smart contract management (Liu, 2021), which 
can stimulate the circulation of digital educational resources between supply 
and requisitioning parties and protect the lawful rights and interests of resource 
suppliers (Quan et al., 2018). Blockchains can be used in the following scenarios 
of resource circulation: (1) transparent authentication of the subject and object 
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of resource supply and service. Store the digital identities of resource users in 
the blockchain without any extra authentication by physical signature, make 
real-time, accurate records of the users’ information like the generation, review, 
uploading, downloading, alteration, and evaluation of resources using credible 
authentication between the blocks, and clear out the various process of log-in 
and authentication of the traditional resource information management system;  
(2) management of tamper-proof authentication of the property rights and the 
right to use of resources. The “digital account book” of blockchains needs to be 
modified by homologous data exceeding a large proportion before the information 
on the rights and liabilities is validly altered. That is to say, the “smart contract” 
mechanism can promise maximal impartial protection during the transaction 
of property rights of resources to win the trust of resource suppliers and users, 
revolutionizing the multiple authentication mechanisms in traditional resource 
circulation and effectively boosting public confidence in digital educational 
resources (Li & Zhang, 2017). 

Development Path of Digital Educational Resources in the 
New Era of New Educational Infrastructure Construction

To realize the sustainable development of digital educational resources needs 
to set foot on the current development and judgment of the future trend, make 
endeavors in the construction mechanism, system, management, application, and 
supervision of resources, and constantly instill vigor and vitality for innovative 
development of the new infrastructure construction of digital educational 
resources, and push ahead high-quality educational development. 

Revolutionizing the Mechanism of Joint Construction and Sharing of 
Resources in the Internet-Based Mentality

The internet-based mentality has gradually permeated different aspects of 
educational reform, chiefly manifested in the two characteristics of “openness” 
and “sharing.” In 2019, China’s Education Modernization 2035 proposed to 
establish the mechanism of joint construction and sharing of digital educational 
resources, which needs to apply the internet-based mentality of openness and 
sharing. It is not merely a new historical opportunity endowed by the internet  
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Plus era but also an effective means to satisfy the teachers’ and students’ 
increasing realistic demands for high-quality, diverse, and characteristic digital 
educational resources and the necessary choice to solve numerous problems 
of digital educational resource supply now confronting China, for instance, 
redundant construction of resources, uneven resource allocation, and incomplete 
supply mechanisms (Chen & Feng, 2020). Therefore, in the internet-based 
mentality to revolutionize the means of joint construction and sharing of 
resources, new requirements can be lodged in the macroscopic and microscopic 
views: In the macroscopic view, it is required to actively promote the construction 
of digital educational resources with the joint participation of multiple entities, 
namely, governments, schools, and enterprises, give scope to the advantages of 
the internet to integrate high-quality educational resources, complement each 
other’s advantages and achieve win-win cooperation to accelerate the formation 
of the sustainable supply system of digital educational resources and expedite the 
online circulation of trans-regional and trans-school digital educational resources 
between cities and countryside. For instance, Beijing Municipality opens and 
shares the resources of outstanding teachers in the form of broadcasting requests 
on the internet to offer suburban students individualized after-class tutoring (Chen 
et al., 2021). In the microscopic view, it is required to promote the setup of the 
internet-based teacher-student collaboration mechanism, support knowledge 
creation and pay-per-view, and lay a solid foundation for the establishment of the 
modern education system where all pursue lifelong learning. 

Promoting Development Integrating Technical Innovation and Resource 
Construction Innovation

The deep integration of education and new-generation internet technologies 
like big data, VR, and AI is the indispensable foundation for promoting diverse 
and individualized development of digital educational resources. Specifically, 
providing technical means for resource innovation, technological innovation is 
an effective way to realize the transition from various construction of resources 
to application innovation of resources. It can help optimize the system of digital 
educational resources, and endow digital educational resources with diversified 
forms, varying content in different circumstances, dynamic interaction, structural 
fragmentation and smart service, etc. in a bid to satisfy the learners’ demands for 
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diversified and individualized learning. For instance, it can apply 5G technology 
to develop high-definition live-action digital educational resources, VR to 
develop immersion type digital educational resources, AI technologies to create 
man-machine collaborative digital educational resources and knowledge graphs 
to restructure the resources. The deep integration of technologies and resources 
enables digital educational resources to change from a single knowledge carrier 
to a diversified tool and software supporting the demands for the production, 
transmission, and processing of knowledge and maximally serving “targeted 
teaching” by teachers and “personalized learning” by students. Therefore, on the 
one hand, it is required to explore various technologies, methods, and means to 
profoundly and multidimensionally develop digital educational resources. On 
the other hand, it is required to incessantly conquer the fundamental problems 
restricting technical development and give impetus to promote the integrated 
development of technological and resource construction innovation.

Enhancing the Intelligent and Targeted Level of Resource Organization and 
Management

Digital educational resource supply is an essential factor influencing the 
development of China’s education informatization. Applying internet-related 
technologies to optimize the digital educational resource supply system and 
boost the intelligent and targeted organization and management of digital 
educational resources is a necessary means to realize an adequate supply of 
digital educational resources. At the present stage, the social evaluation of digital 
educational resources does not merely concern the content of resources. Still, 
pairing resource-supporting services, resource timeliness, resource usability, etc., 
have all been included in the elements of resource organization and management. 
However, related research shows that digital educational resources in basic 
education still suffer the problems of inconvenient retrieval, poor accessibility, 
and inadequate updating and maintenance (Feng, 2020) to the disadvantage 
of effective use of resources. For this reason, it is highly urgent to boost the 
levels of organization and management of digital educational resources. Efforts 
should be made to give play to the advantages of the internet to collect and 
integrate high-quality educational resources of the whole society and realize 
standardized, structured, and intelligent management of vast quantities of 
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resources thanks to the knowledge mapping technology. All these efforts can lay 
an intelligent foundation for optimizing resource retrieval, resource push, path 
recommendation, and smart learning pals in a bid to supervise the structures 
and levels of the learners’ cognition and provide targeted, personalized learning 
resources push and learning support services for the learners and data support 
for the teachers’ targeted teaching and professional guidance with the help of 
learning analytics to make scaled, standardized education more flexible, diverse, 
and individualized step by step. 

Deepening Resource-Based Teaching Reform and Normalized Application

China has successfully implemented the “Suspended Class, Ongoing Learning” 
initiative during the COVID-19 pandemic prevention and control and accelerated 
classroom teaching reform. Research shows that the initiative chiefly comprises 
online courses, live broadcasting, students’ autonomous learning, and televised 
air class (Jiao et al., 2020), which all depend on digital educational resources. 
It can be thus seen that digital educational resources are the prerequisites of 
classroom teaching reform. On the one hand, digital educational resources are 
the core elements to create new teaching patterns and help the development 
of new type teaching methods like hybrid teaching, online teaching, teaching 
by double-professionally-titled teachers, collaborative learning, and adaptive 
learning to satisfy learners’ demands for individualized, diversified learning and 
guarantee lifelong learning pursued by all. On the other hand, digital educational 
resources are effective means to encourage balanced educational development 
and narrow the “digital divide” between regions, between cities and countryside, 
and between schools, typically represented by the application and promotion of 
the “three classrooms.” In the post-pandemic era, hybrid teaching will indeed 
become the mainstream tendency of classroom teaching, the call for realizing a 
learning society featuring “learning anytime, anywhere and by anyone” has been 
on the rise, and promoting innovation and application of teaching patterns has 
become an essential task of educational reform in the era of the internet. For this 
reason, digital educational resources should be taken as an effective means during 
new educational infrastructure construction to expedite teaching innovation and 
reform, constantly stimulate normalized teaching based on digital educational 
resources, and support the high-quality development of education. 



528 KE Qingchao, LIN Jian, MA Xiufang, BAO Tingting

Developing the Man-Machine Dynamic Real-Time Resource Supervisory 
System

Improving the digital educational resource supervisory system is the “last kilometer” 
(meaning “the last mileage of a long trudge”) to guarantee the quality of digital 
educational resources and the application effects. Third-party evaluation and 
supervision are a necessary and effective external balance mechanism (Sun et 
al., 2019), and the supervision method by organizations is the most common and 
effective. Nonetheless, in the face of digital educational resources in exponential 
growth, manpower can not meet the requirement of whole-chain management 
on resource recording, circulation, and evaluation. With the development of 
natural language processing technology, content examination based on semantic 
understanding is possible. The resource supervisory system positively exploring 
man-machine integrated work can, to some extent, guarantee the objectivity and 
timeliness of resource review, lower the labor cost and pressure, and provide a 
new mindset to promote innovation and development of supervision over digital 
educational resources. Meanwhile, blockchain technology, thanks to its characteristics 
of distributed, tamper-proof bookkeeping with multi-entity consensus (Liu, 2021), 
can provide new channels for safe circulation, property rights protection, and pay-
per-view of digital educational resources. It can help protect the lawful rights and 
interests of knowledge product creators, and crack down on such behaviors violating 
laws and rules as infringing on intellectual property rights and trafficking forged 
and fake commodities in an endeavor to accelerate circulation and sharing of digital 
educational resources in a greater scope. What is more, establishing the whole-
process, dynamic resource evaluation mechanism focusing on “setting‒selection‒

learning‒evaluation” and integrating manual evaluation and machine evaluation, 
online evaluation, and offline evaluation, qualitative evaluation, and quantitative 
evaluation (Ke et al., 2014) can continuously promote optimization and updating of 
digital educational resources. 

Conclusions

Digital educational resource construction in the era of new educational 
infrastructure construction is a significant strength and core process of guiding 
the development of education informatization. Under the guidance of the new 
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development philosophy of grand platforms, grand resources, and grand service 
of the “internet + education,” the construction of digital educational resources 
requires to seek sympathetic vibration with the pulse of the development of times 
and the wave of technological changes: The types of digital educational resources 
have evolved from simple multimedia resource data to multimodal resource data; 
the digital educational resources’ function has changed from a single carrier of 
knowledge to be a diversified tool and software for production, transmission, 
and processing of knowledge; the service of digital educational resources has 
turned from the one simply for classroom teaching at school to all-round services 
for whole-process schooling and lifelong learning pursued by all; the objective 
of construction of digital educational resources has changed from supporting 
information-based teaching reform to “developing lifelong education that can be 
equally pursued by all, and is suitable for all, opener and more flexible.”
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