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Abstract: Information technology has a revolutionary impact on the
development of education. Therefore, it is a strategic choice to
comprehensively respond to educational development challenges in
the information age to promote the modernization of education with
education informatization. Countries worldwide have begun to at-
tach importance to the development of educational information
technology and have successively formulated a series of policies
and plan to guide its development. At the same time, implementing
a number of measures has dramatically promoted the realization of
educational information technology development goals. Taking the
United States, Britain, China, and Singapore as examples, we re-
viewed the promotion strategies of global education informatization
and summarized its typical characteristics and development trends
based on an overview of the development routes of various coun-
tries.
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Introduction

HE term “informatization” first appeared in some academic documents in Japan

in the 1960s. At that time, the concept of “informatization” was mainly elabo-

rated and defined from an industrial perspective. In the 1970s, Germany, the
European Union, and UNESCO issued a series of plans to promote the application and
development of information technology in society. These plans all regard information
infrastructure as an essential part.

In September 1993, the Clinton administration of the United States formally
proposed the construction of the “National Information Infrastructure” (NII), commonly
known as the “Information Superhighway” plan. The core is to develop a comprehen-
sive information service system centered on the Internet and promote the broad applica-
tion of Information Technology (I.T.) in various fields (Clinton White House, 1993).
Driven by this, many developed and developing countries have successfully issued a
series of national information infrastructure construction plans, leading to a wave of
global informatization construction.

The concept of education informatization was put forward with the construc-
tion of the information superhighway in the 1990s. In the U.S. “Information Super-
highway” plan, the application of I.T. in education is mainly regarded as an important
way to implement educational reforms oriented to the 21st century. This move by the
United States has aroused positive reactions from all countries in the world. Developed
countries represented by Britain and Singapore have successively formulated plans to
promote the application of I.T. in education in their countries. In addition, developing
countries represented by China have also begun to pay attention to education
informatization and gradually incorporate education informatization into their national
development strategies.

With the rapid development and innovation of information technology and its
continuous penetration into education, the importance of education informatization in
education reform and development has become increasingly prominent. Governments
of various countries have successively formulated strategic plans at the national level to
guide the development direction of education informatization. At the same time, a series
of measures have been taken to promote the concrete implementation of education
informatization policies, which in turn fosters education reform and innovation. The
policy of educational informatization embodies the overall thinking and basic direction
of the country’s development of educational informatization. It has a macro-planning
and guiding role for its construction and development and is an essential guarantee for
the effective development of educational information technology activities.

This article selects the United States, Britain, and Singapore as developed
countries, and China as a developing country, and summarizes the development of edu-
cation informatization in the four countries. First, outline the three stages of the devel-
opment of global education informatization and then research the promotion path of
international education informatization policy. It is helpful to deeply understand the
current situation and product rules of education informatization in developed and devel-
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oping countries to provide a valuable reference for the in-depth promotion of the devel-
opment of global education information.

Global Educational Information Technology Devel-
opment Process

The accelerated development of modern information technology in the 1990s promoted
education informatization in all countries worldwide. As an actual content and indicator
of cross-century education reform, the education informatization has been included in
the new round of education reform plans worldwide. Various policy plans have been
issued one after another. Under the guidance of the policy, a phased and gradual strate-
gy has been adopted to promote the development of educational information. Due to the
differences in economic and social development, the stages of educational
informatization development in different countries in the same period are different. To
meet the needs of different stages of development, the focus of education information
policies formulated by various countries will continue to evolve and change. But on the
whole, its strategic development route has major phase characteristics. It can be divided
into the following three stages:

Information Infrastructure Comprehensive Construc-
tion Stage

Education informatization includes many aspects, including infrastructure construction,
information resource construction, teacher informatization training, and policies and
regulations. Infrastructure construction refers to constructing campus networks, multi-
media classrooms, learning terminals, and other hardware environments. The primary
content of educational information is infrastructure construction (Jiao et al., 2014),
which plays an essential supporting role in developing and applying educational infor-
mation.

In September 1993, the United States proposed the National Information Infra-
structure (NII) strategy, aiming to build a highway in the information age based on the
Internet. In the “National Educational Technology Action Plan” promulgated in early
1996, it is clearly stated that each classroom needs to have a computer that can connect
to the Internet, high-quality learning software, and well-trained teachers (NETP1996)
(U.S. Office of Educational Technology, 1996). In 1998, the U.S. government invested
51 billion U.S. dollars in enabling every U.S. citizen to use information technology for
lifelong learning. The survey showed that in 1994, only 3% of schools in the United
States were connected to the Internet; in 1996, 4% of schools could meet the require-
ment of 1 computer for every five students, and 9% of classrooms could be connected
to the Internet (Glennan & Melmed, 1996); In 1999, this figure had reached 63%; in
2000, it was refreshed to more than 90%.
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Britain also pays special attention to the development of information infrastruc-
ture in ICT education. At this stage, the government vigorously supports the construc-
tion of educational information infrastructure from policies and funds. In 1998, the Brit-
ish government promulgated “Our Information Age” demanding that the government
reform education, use new technologies in education, and use the government’s invest-
ment in education funds. As a result, a total of 6% of education funds were used for
school hardware purchases, ensuring that 20% of Britain’s elementary and middle
schools could connect to the Internet. This policy directly promoted the large-scale con-
struction of Britain’s educational infrastructure. According to the statistics provided by
Ofsted in 2004, the proportion of schools with digital projectors nationwide was 80%
for elementary schools and 99% for middle schools (Ofsted, 2004).

Singapore is one of the earliest countries in the development of global educa-
tion information. In 1997, the Ministry of Education promulgated a five-year basic edu-
cation informatization development plan-Masterplan 1 (MP1). The implementation of
MP1 has laid a solid foundation for integrating information technology and curriculum
in schools. In particular, it has played a significant role in providing Information Com-
munications Technology (ICT) infrastructure and enabling teachers to have a basic level
of ICT integration capabilities. The implementation of MP1 has achieved good results.
By the end of MP1, all schools were equipped with ICT infrastructure to support teach-
ing, connected to the Internet, and directly accessed the Ministry of Education website.
The student-to-computer ratio in elementary schools was 6.6:1, and in middle schools
was 5:1 (Lyu, 2016).

China’s education informatization construction is a little later than that of de-
veloped countries. In 1998, the Ministry of Education formulated the “Action Plan for
the Promotion of Education in the 21st Century”. It implemented the modern distance
education project (MOE, 1998). In 1999, the Central Government and the State Council
issued the “Decision on Deepening Education Reform and Comprehensively Promoting
Quality Education,” which clearly stated that “we must vigorously improve the modern-
ization of educational technology and the level of educational informatization” (Gov-
ernment of the People’s Republic of China, 1999). In 2000, the Ministry of Education
issued the “Notice on the Implementation of the School-to-School Connection Project
in Primary and Secondary Schools,” which became the first national development plan
in education informatization in China (Ministry of Education of China, 2002). In 2001,
the State Council issued the “Decision on the Reform and Development of Basic Educa-
tion” (No. Guo Fa [2012]), which began to pay attention to information construction in
rural areas and other areas with weak education, and in 2003 began to implement the
modern distance education project for rural primary and secondary schools (Govern-
ment of the People’s Republic of China, 2001). This series of policies paved the way for
the construction of educational information technology.

Since 2000, China Education Satellite Broadband Multimedia Transmission
Network (CEB-sat) and China Education and Research Computer Network (CERNET)
have been established one after another. As a result, the rate of access to the Internet
and China’s educational satellite broadband has increased substantially in schools at all
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levels. In 2012, to meet the needs of the development of education in the new era, the
“Three Links and Two Platforms”= construction plan was put on the agenda and was
widely carried out nationwide (Zhang, 2019).

As the first step in advancing educational information, the main task is to
achieve the initial coverage of educational networks and campus networks and form a
digital resource service system. In terms of a specific time, most information infrastruc-
ture construction in developed countries such as the United States, Britain, and Singa-
pore began in the 1990s. The complete construction of the infrastructure was completed
at the beginning of the 21st century. Due to different levels of development, developing
countries represented by China started relatively late (most of them started in the early
21st century), but from the perspective of the development stage, the first stage of their
development was led by the complete construction of information infrastructure.

Popularization and Application Stage

With the overall advancement of infrastructure construction, applying information tech-
nology to education has become the focus of attention of all countries. Especially in the
case of a mismatch between technical literacy and facility building, popularizing the
application of information technology in education is the focus of this stage.

U.S. information infrastructure construction has made remarkable achieve-
ments in the first phase. On the contrary, it is the challenge of the low technical literacy
of the whole people. Schools in most areas do not use information technology for teach-
ing (Zhu et al., 2014).

In this context, the U.S. government has successively issued national education
technology plans, which involve infrastructure construction, information resource con-
struction, and teacher information literacy. Starting from the second plan launched in
2000, the program’s focus shifted to improving teachers’ information literacy. At the
same time, the promulgation of the No Child Left Behind Act of 2001 once again em-
phasized that we must not only invest in hardware construction but also strengthen
teacher training and integrate infrastructure construction and applications. Therefore, in
the third national educational technology plan, seven action plans are proposed:
strengthen leadership; consider reform budgets; improve teacher training; support digi-
tal learning and virtual schools; encourage the use of broadband networks; move toward
digital content; establish integrated information system (U.S. Department of Education,
Office of Educational Technology, 2004). In the development plan of NETP2000 and
NETP2004, the United States focuses on promoting digital resources and professional
development of teachers, paying attention to the construction of digital resources that
meet the individualized learning of students, and improving teaching applications
through teacher training.

In the first phase of Singapore’s 1997 development plan MP1, they were pro-
moting the promotion of teachers, and students’ information literacy has been listed as
one of the goals. Therefore, after completing the first phase of the plan, the information
literacy of teachers and students has been dramatically improved: teachers have mas-
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tered the essential ability of information technology and curriculum integration, and
students have acquired the necessary skills to complete ICT-based projects or tasks.
Based on the first phase of the plan, in 2003, the Ministry of Education of Singapore
launched the second phase of the 5-year basic education informatization development
plan-Masterplan 2 (MP2). Compared with MP1, which focused on school information
technology infrastructure construction, MP2 concentrated on the deeper application of
information technology in education (Lyu, 2016). In 2005, Singapore implemented the
I.T. Demonstration School Project. The project selected 15% of schools as pilot projects,
encouraged them to apply information technology in teaching, formed a typical infor-
mation technology teaching application model, and actively promoted it nationwide.

The same was true in Britain. The information strategy of Harnessing Technol-
ogy: Transforming Learning and Children’s Services was released in 2005. It proposed
to make full use of ICT technology in various fields of education and children’s ser-
vices to provide complete service environment support for learners’ personalized learn-
ing. Harnessing Technology: Next Generation Learning, which started in 2008, more
clearly proposed to use ICT to provide learners with learning tools, online support, cus-
tomizable resources, and technical guidance to promote learners’ personalized learning
(Becta, 2008; Laurillard, 2005).

After the first phase of comprehensive information infrastructure deployment,
China quickly shifted the construction task to application popularization. In March 2012,
the Ministry of Education issued the “Ten-Year Development Plan for Education
Informatization (2011-2020)” (hereinafter referred to as the “Ten-Year Plan”). As a
result, the overall design and nationwide deployment of education informatization work
for the next ten years has been carried out from the national level-China’s first long-
term strategic plan for education information (MOE, 2013).

The “Ten-Year Plan” proposed to make education informatization a strategic
focus and priority area for national information development. By 2020, an information-
based learning environment in which everyone can enjoy high-quality educational re-
sources will be established, an information-based support service system for a learning
society will be formed, and the broadband network of all regions and schools at all lev-
els will be formed fully covered. In addition, education management information will
be achieved. As a result, the level of integration and development of information tech-
nology and education has improved significantly. In May 2015, China’s first Interna-
tional Education Informatization Conference was held in Qingdao, Shandong. In the
meeting, the goal of “building a networked, digitized, individualized, and lifelong edu-
cation system” was set up. Building a learning society where everyone learns, can learn
everywhere, and can learn at all times. Cultivate a large number of innovative talents.”
It is pointed out that it is necessary to “expand the coverage of high-quality educational
resources employing informatization” and promote educational equity through educa-
tional informatization (Li & Lyu, 2015). In June 2016, the Ministry of Education issued
the “Thirteenth Five-Year Plan for Education Informatization.” It mainly embodies
three concepts: the first was from construction to application, the second was from a
single point to the overall situation, and the third was from a line to integration (MOE,
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2016). The official release of the “Ten Year Plan” and the convening of the first nation-
al education informatization conference have enabled China’s education informatization
work to develop rapidly. Data showed that in 2015, the school’s online teaching envi-
ronment dramatically improved. The Internet access rate of elementary and middle
schools in China was 83%. The penetration rate of multimedia classrooms was 73%;
high-quality digital education resources were becoming more abundant, and infor-
mation-based teaching was becoming more popular (Zhao, 2015).

At this stage, digital education resources are widely shared, and information
technology is commonly used in education and teaching. In this process, paying atten-
tion to educators’ information literacy and building extensive and rich digital education
resources have become the strategic priorities of all countries. However, the focus of
construction differs between countries. For example, Singapore assigns a “people-
oriented” value to technology and focuses on cultivating digital learners. On the other
hand, the United States believes that teachers are operators who truly integrate infor-
mation technology and education, and therefore pay more attention to the professional
training of teacher information.

Integration and Innovation Stage

After the first two rounds of development, the level of education informatization in var-
ious countries has been improved to a certain extent. However, different countries have
put forward new requirements for students’ knowledge and ability structure to encour-
age students to adapt to the information age. Therefore, various countries have gradual-
ly shifted their development focus from hardware facilities to information technology to
promote education reform and innovation and teach to cultivate innovative talents that
meet social development needs.

First of all, in the United States, although the level of educational information
in the United States has improved significantly after more than ten years of develop-
ment, the two problems of the low graduation rate of college students and significant
differences in academic achievement between students have not been resolved. To solve
these two problems, in 2009, former U.S. President Barack Obama put forward the goal
of “the graduation rate of American colleges and universities should regain the leading
position in the world by 2020.” And in 2010, The National Education Technology Plan,
Transforming American Education: Learning Powered by Technology (U.S. Depart-
ment of Education, Office of Education Technology, 2010), was promulgated. The plan
put forward goals and suggestions in five areas: learning, evaluation, teaching, infra-
structure, and productivity, and hope to build a lifelong learning system that continues
to develop through technology. In November 2015, the Office of Educational Technol-
ogy of the U.S. Department of Education issued the fifth “U.S. Educational Technology
Plan”-Future Ready Learning: Reimagining the Role of Technology in Education
(NETP2016). The plan re-examined the role of technological change learning, aimed to
narrow the long-standing gap in fairness and accessibility through changes in learning
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methods and experiences, and created conditions for the development of all learners
(U.S. Department of Education, Office of Education Technology, 2015).

Britain’s educational informatization development has always had its character-
istics. After going through the stage of popularization and application, such as infra-
structure construction and ICT course construction, Britain began to focus on cultivat-
ing students’ innovative qualities. In March 2016, Britain released the DfE Strategy
2015 to 2020: World-Class Education and Care. They formulated the education devel-
opment strategy and plan for the next five years. They proposed vigorously promoting
the opening rate of STEM courses and improving the quality of related classes (U.K.
Department for Education, 2016).

The same is true in Singapore. To further promote the development of educa-
tion informatization, the Ministry of Education of Singapore formulated the three-phase
development plan for basic education informatization-Masterplan 3 (MP3) in 2009.
Based on continuing to advance the vision of MP1 and MP2, MP3 further promotes the
application of ICT in the teaching process, thereby cultivating students’ collaborative
learning and autonomous learning capabilities (Lyu, 2016). In 2015, the Ministry of
Education of Singapore formulated the fourth basic education informatization develop-
ment plan — Masterplan 4 (MP4) (Lyu, 2016). MP4 broadens the focus of attention
throughout the course. It not only focuses on independent learning and collaborative
learning but also focuses on quality learning and cultivates future-oriented and respon-
sible digital learners and citizens. In the MP4 strategy, ICT is continuously integrated
into courses, teaching methods, subject evaluation, and learning resources so that tech-
nology can be better integrated into the learning field. At the same time, MP4 adopts a
more systematic assessment of various ICT capacities building work and emphasizes
the social transformation of research.

After the 1.0 stage of education informatization characterized by “infrastructure
+ equipment supporting + application exploration,” China’s education informatization
has entered the 2.0 stage. Education informatization 2.0 is to open a new era of integrat-
ed innovation and intelligent leadership based on the “three links and two platforms” of
the 1.0 stage. In April 2018, the Ministry of Education of China issued the Education
Informatization 2.0 Action Plan, which proposed to achieve the development goal of
“Three Completions, Two Improvements and One Big Platform” by 2022. That is, the
teaching application covers all teachers; the learning application covers all school-age
students; the construction of digital campus covers all schools; the level of information
application is improved; the information literacy of teachers and students is improved,
and a large “Internet + education” platform is built. Furthermore, to create a new model
of talent training under the conditions of “Internet +,” develop a new model of Internet-
based education services and explore a new model of education governance in the in-
formation age (MOE, 2018).

As the third stage of the development of education informatization, all coun-
tries have placed innovation and integration in a strategic position. At this stage, the
close integration of information technology and education has become the theme of
development. The cultivation of students’ future-oriented quality is highly valued. In
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addition to the quality of informatization teaching, humanistic care has become a new
trend of development.

The Promotion Path of Education Informatization in
Various Countries

The four countries have also achieved impressive results in facility construction, re-
source development, team training, and application enhancement from a horizontal per-
spective. This has provided strong support for the reform of teaching and laid a founda-
tion for reshaping educational forms. Although the educational reform tasks faced by
various countries in different historical stages are different, the policies implemented
are also other in connotation and extension. However, from the perspective of the deep-
ening of education reform and facing the challenges of human society in the 21st centu-
ry, there are some commonalities. These commonalities are embodied in the character-
istics and measures presented in educational information technology construction in
various countries worldwide.

Pay Attention to Infrastructure Construction and Appli-
cation

The construction of educational informatization infrastructure was the foundation for
the development of educational informatization and a prerequisite for supporting the
development of educational informatization (Liu et al., 2013). Therefore, in the educa-
tion informatization strategic plans formulated at different stages of development, all
countries attached great importance to the construction of infrastructure. Moreover,
with the continuous development and advancement of technology, countries’ goals for
infrastructure construction were also constantly improving.

From the explanation in the second part of this article, it can also be seen that
all countries have put education infrastructure construction first. Under the operational
guidance of the government, countries continue to increase investment in the construc-
tion of information infrastructure. According to statistics from the U.S. White House,
from 2013 to 2015, even in the mid-term of the development of information technology,
the U.S. investment in information infrastructure continued to grow. In 2015, only $4.7
USD billion was invested in purchasing high-speed networks and personal ICT equip-
ment. In Britain, the investment and construction of ICT infrastructure is also the main
content of the government’s attention. Britain added 160 million pounds to the 2012
science and education budget to construct information infrastructure to help universities
share massive research data more efficiently. In January 2016, the Minister of Educa-
tion Nicky Morgan announced that the British government would invest 130 million
pounds in improving the current network infrastructure, aiming to provide all students
with an online learning environment anytime and anywhere (Community Editorial
Team at Comcast Business, 2017; Matthews, 2013; Morgan, 2016).
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From the perspective of the specific content of the construction, due to the dif-
ferent national conditions and educational status quo, there are also distinct differences
among countries. China emphasized the overall improvement of the allocation level of
school campus networks, multimedia classrooms, and subject teaching resource tools
and promoted the sharing of high-quality digital education resources. The United States
not only regarded computers and the Internet as an essential part of infrastructure con-
struction but also regarded personnel and learning resources as part of comprehensive
learning infrastructure. Singapore emphasizes the student-to-computer ratio, teacher-to-
computer ratio, and Internet coverage (Zhu et al., 2014).

Attach Importance to Digital Education Resource Ser-
vices

In addition to infrastructure construction, the advancement of education informatization
is inseparable from the development and application of digital education resources.
Therefore, at the same time as infrastructure construction, the four countries have grad-
ually formed a mechanism for the service and operation of digital education resources
from construction, application to evaluation after long-term development (Sun & Liu,
2016).

In Britain’s educational information development process, a notable feature is
the construction of educational resources. Based on ensuring infrastructure construction,
Britain puts resource construction in a strategic position for its development. It provides
strong support from the capital to the workforce to ensure the smooth development of
its basic education informatization. The Britain National Learning Network, launched in
January 1998, is an online education resource channel provided by the British govern-
ment. It is also a significant information highway education channel. It makes full use
of the network to connect schools, research institutions, and libraries to establish a uni-
fied education network and education services. It is a national information network sys-
tem for developing and applying online learning, teaching, and public services. Brit-
ain’s national learning network is rich in teaching resources, including teacher training,
education research, teacher professional development, education consulting, education
supervision, library, employment consulting and training, vocational education, educa-
tion management, and other extensive information resource columns. Currently, Brit-
ain’s National Learning Network has become the most comprehensive education portal
in Europe. It has a robust search function, with a total of about 250,000 index pages.
What’s more noteworthy is that its resources are still developing, and new websites are
still being added. It will create an increasingly rich and diversified resource environ-
ment for Britain education.

Although the United States was not a pioneer in constructing digital resources,
it had a far-reaching influence on digital education resources. In April 2001, the Massa-
chusetts Institute of Technology in the United States began to implement
OpenCourseWare (OCW) with the core concept of co-construction and sharing of edu-
cational resources and freely open the teaching materials created by the school. In 2003,
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the OCW website was officially launched. Under the permission of free re-use, learners
can use the MIT courses freely and openly through the website, including syllabus, lec-
ture notes, assignments, and core teaching materials for examinations. At present, OCW
has released more than 2,500 MIT courses, attracting more than 200 million learners
from all over the world and inspiring the global open learning movement. Thus, the
world connects users worldwide through information technology to acquire cutting-
edge knowledge (OpenCourseWare, 2021).

Driven by OCW and the Open Educational Resource Movement, in 2012, a
new type of open education model, Massive Open Online Courses (MOOCs), was born.
As soon as MOOCs were proposed, they were highly praised by users all over the world.
Typical MOOC:s platforms include Coursera, Udacity, and edX. There are thousands of
online courses open on these platforms, with millions of learner users. They set up
course types according to different majors and certify students’ course learning in cred-
its and certificates. Driven by world-renowned universities and commercial capital, the
rapid rise of MOOCs worldwide has promoted globalization, democratization, and fair-
ness of higher education (Pappano, 2012).

The construction of educational resources in China started relatively late. In
2003, the Ministry of Education of China proposed establishing the school, provincial,
and national three-level quality courses in various disciplines and majors. It aims to
provide learners with a curriculum resource system that supports lifelong learning
(MOE, 2003). In 2012, it proposed to build a public service platform for educational
resources, aiming to realize the co-construction and sharing of resources (Hao & Xiong,
2012). In 2014, “One Teacher, One Excellent Class; One Class, One Master Teacher”
was launched. As of July 2021, the platform has received 16.97 million lessons from
teachers across the country (MOE, 2021). In addition, as MOQOCs entered the Chinese
education vision in 2013, China’s online open courses have developed rapidly. Current-
ly, there are hundreds of platforms related to MOOCs. For example, platforms such as
NetEase Cloud Classroom, School Online, China University MOOC, and Chinese
MOOC have been launched one after another, gathering a wealth of learning resources
and a large number of learners. As of the end of January 2020, there were 3,166 courses
taught on the MOOC platform of Chinese universities alone (China University MOOC,
2021).

Using Technology as a Means to Realize the Reform of
Teaching and Learning

The core goal of the development and practice of educational informatization is to pro-
mote the transformation of learning and teaching, which is fully reflected in the change
of learning and teaching methods by information technology.

To improve the quality and efficiency of student learning and realize the full
development of individual students, various countries have put forward new require-
ments on student learning methods and learning support systems. For example, the
United States NETP2010 put forward the “21st-century learning model supported by
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technology”, emphasizing the use of ICT to create a learning atmosphere, provide prac-
tical tools and enrich learning resources so that learners can entirely freely choose learn-
ing methods. NETP2016 was based on the fundamental goal of cultivating participatory
and autonomous learning supported by ICT. It designed a “learning framework that is
ready for the future” and emphasized creating a ubiquitous learning environment to
form new participatory learning and autonomous learning supported by information
technology.

Britain released its Harnessing Technology: Transforming Learning and Chil-
dren’s Services strategy in 2005. It proposed using ICT to carry out a comprehensive
educational information transformation to promote teaching reforms and provide teach-
ing environment support for personalized learning students. The “Next-Generation
Learning” movement that began in 2008 also clearly proposed using ICT to provide
learners with learning tools, online support, customizable resources, and technical guid-
ance to promote learners’ personalized learning (Becta, 2008). In the DfE Strategy 2015
to 2020: World-Class Education and Care released in 2016, the principle of “children
and young people first” was clearly defined. It emphasized that “quality everywhere”
education should be learner-centered, and the student-centered education model would
continue to be deepened and implemented (U.K. Department for Education, 2016).

Singapore had popularized a new teaching model in which teachers used in-
formation technology to create a student-centered learning environment in MP2. MP3
emphasized that teachers design learning content in an information environment pro-
mote students’ independent and collaborative learning. MP4 required teachers to be-
come the designers of student learning experience and background in the information
technology environment and provided ubiquitous and personalized teaching (Tang et al.,
2016).

The relevant texts of China’s education information policy also emphasize
promoting the integrated development of information technology and education. Ex-
pand from serving teaching to serving educating people, and build new learner-centered
education ecology. It can be seen that the use of information technology to transform
learning and teaching methods and to innovate curriculum content and teaching meth-
ods has become the consensus of the promotion of educational information technology
in China and abroad.

Pay Attention to the Professional Development of
Teachers

The four countries have put forward new teachers’ abilities and roles to promote infor-
mation technology and curriculum integration. New Media Consortium Horizon Report:
2014 Basic Education Edition pointed out that “reshaping the role of teachers” is a cru-
cial factor in applying educational technology in schools in the next one to two years
(Johnson et al., 2014). With the rapid development of information technology and its
gradual application in education and teaching, teachers were expected to be able to
skillfully use information technology and other methods to improve their work, such as
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the delivery of teaching content, the evaluation of students’ academic performance, the
cooperation between teachers, and the daily work of the school. Therefore, training
teachers’ professional skills, especially applying information technology, was a mean-
ingful way to promote capacity development.

Since NETP1996, the United States has paid attention to teachers’ ICT applica-
tion capacity building. NETP2000 proposed that all teachers should have the ability to
use technology to promote students’ high-level learning effectively. Each subsequent
plan emphasized the requirements and cultivation of teachers’ ICT application ability.
In NETP2016-2017, based on emphasizing the increase of teachers’ connection ability,
the provision of changing the role of teachers was put forward. It clarified that teachers
should be the guide, facilitators, motivators, and co-learner of student learning. Schools
and specialized institutions should provide teachers with continuous and timely support
and guarantee information technology capacity training, professional development, and
informal collaboration.

In 1997, the British government established the Virtual Teacher Center (VTC)
website. It provided teachers with a large number of online resources and trains teachers
on the skills, knowledge, and concepts of information technology teaching (Jung, 2005).
The American Educational Resources Portal (GEM) provided teachers with specific
software and resource training to encourage them to make full use of digital education
resources to help to teach (Jobe, 2010). In addition, by setting up awards for teachers,
teachers are encouraged to use digital resources in teaching. For example, the British
government has specially set up the British Educational Training and Technology Show
to promote teachers’ digital education resources. In 1998, the Initial Teacher Training
National Curriculum in ICT Use in Subject Teaching was promulgated. It put forward
requirements for teachers’ ICT skills. In 2004, the Secretary of State for Education and
Skills of Britain launched a hands-on support project to improve teachers’ ability to
integrate ICT and teaching (BETT, 2021; Rizza, 2011; Secretary of State for Education
and Skills, 2004).

Singapore has emphasized the training of teachers’ ICT skills from MP1 and
clearly stated that teachers should have the ability to integrate ICT and curriculum and
teach informatization. Both MP2 and MP3 continued and strengthened this requirement.
MP4 required teachers to become designers of students’ learning experience and envi-
ronment based on the role of learning partners.

In China, the construction and development of the teaching staff have been the
critical content of the education information policy since 2010. Teachers’
informatization training and development measures were also abundant. Such as im-
plementing the teacher information technology application ability improvement project,
the formulation and improvement of teacher education technology ability training cur-
riculum standards, and the organization of “One Teacher, One Excellent Class; One
Class, One Master Teacher “ activities, etc. The “Education Informationization 2.0
Action Plan” launched the “Artificial Intelligence +” teacher team building activities,
and the “Opinions on the Implementation of the National Elementary and Middle
School Teachers’ Information Technology Application Ability Improvement Project 2.0”
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officially launched the Information Technology Application Ability Improvement Pro-
ject 2.0. It promoted teachers to actively adapt to new technological changes such as
informatization and artificial intelligence and actively and effectively carry out educa-
tion and teaching in the intelligent era (Wang, 2019).

Conclusions and Perspective

While implementing educational informatization in the four countries, we can see some
trends in the development of global education informatization, try to outline these
trends, and summarize the characteristics of global education informatization in the
emerging stage.

Four Countries Have Put the Development of Educa-
tion Informatization in a Strategic Position

Since the 21st century, governments worldwide have regarded the priority development
of educational information as an essential factor related to their country’s international
competitiveness and development prospects in the 21st century. Accordingly, they have
formulated education informatization policies and adopted a series of actions. To ensure
national education informatization planning continuity, governments worldwide attach
importance to top-level design and solve practical problems faced by education
informatization in a phased and progressive manner.

Corresponding to this is the information industry. Judging from the develop-
ment experience of various countries, enterprises in the information industry field have
played a positive role in the development of education informatization in multiple coun-
tries. The construction of educational informatization infrastructure, innovative soft-
ware and hardware research and development, and the research on core technologies of
educational informatization have all been supported by related enterprises in the infor-
mation industry.

With the rapid development of the current information industry, the demand in
the education information field presents diversified characteristics. Therefore, to ensure
that education-oriented enterprises can support the development of this field for a long
time, governments of various countries have also given corresponding designs in terms
of policies and investment models, which are conducive to its sustainable development.

The Development of Education Informatization Has
Promoted the Innovation of Education

Promoting educational reform is the value orientation of global education
informatization; that is, the fundamental purpose of educational informatization is to
promote the overall reform of education so that education can meet the requirements of
the information age for talent training goals, training models, educational organization
management models, and service models. In the infrastructure construction stage, the
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rapid development of information technology has promoted the emergence of various
innovative products and changes in application methods, bringing new technologies and
concepts into classroom teaching. The introduction of new technologies such as cloud
computing, 3D printing, wearable, augmented reality, games, and gamification into the
classroom has wholly affected students’ learning styles and teachers’ teaching styles.
Open concepts such as available courses, open data, open resources, open education,
open access, and open thinking have real value in applying information technology in
education. In addition, social networks and social media are changing the way people
live and communicate, as well as the form of knowledge acquisition.

In addition, with the rapid development of makerspace, wearable technology,
adaptive learning technology, etc., and their widespread application in education, future
educational trends such as blended learning, open educational resources, and inter-
school cooperation have become increasingly prominent. More and more schools and
teachers have begun to pay attention to the individual needs of students. These new ed-
ucational concepts will substantially impact teachers’ technology and pedagogical
knowledge when gradually introduced into classroom teaching. They will promote in-
depth changes in teachers’ teaching methods and students’ learning methods. Especially
during the COVID-19 pandemic, countries have used Internet technology to carry out
online teaching. Online teaching, which is separated from school education, has trig-
gered an upgrade of the classroom teaching model to a greater extent. Some studies
have shown that the pandemic outbreak has led to a massive change in the teaching
model (Cheng et al., 2020).

Educational Equity Has Become the Strategic Focus of
Education Informatization in Developing Countries

Educational equity issues exist at different levels in the development process of educa-
tion in various countries. There are specific differences in the level of educational de-
velopment between regions, races, and nationalities. Especially with the development of
informatization, the digital gap characterized by the ability to obtain information is ex-
panding. The Global Information Technology Report 2015 pointed out that “the digital
gap between countries is expanding,” which will exacerbate the “global learning crisis”
(Dutta et al., 2015). The digital gap refers to the unbalanced performance of specialized
hardware and software resources. Still, it is also reflected in the gap in the individual’s
ability to obtain information and behavioral awareness. As a result, as the digital gap
between countries in the world expands, the power of citizens to get information will
also grow.

To respond to the possible Global Learning Crisis and promote education equi-
ty, the U.S. government has prioritized developing remote and backward rural areas.
Special attention will be paid to education policies for particular groups, and education
informatization policies will be implemented in economically underdeveloped areas to
help poverty-stricken areas and rural schools to cross the digital gap. The E-Strategy
Strategic Plan of the British government proposes to provide national broadband ser-
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vices to all institutions, especially the development of ICT infrastructure and services
for disadvantaged groups (Office for National Statistics, 2021). Invest in technology for
students in a dire economic situation so that ordinary students or students with disabili-
ties in these schools can use the same advanced technology. Due to national conditions
and other reasons, in the development of basic education informatization, China particu-
larly emphasizes narrowing the gap in infrastructure and digital resources between the
east and the west and between urban and rural areas. It also requires a number of
measures to support the development of basic education informatization in economical-
ly underdeveloped regions.

Therefore, ensuring that every child can receive high-quality education has be-
come the focus of educational development in all world regions. However, the Global
Learning Crisis is still emerging. Even in developed countries and areas with a high
level of economic growth and a good level of information technology, the teaching
mode supported by the technological environment does not fully reflect the learner-
centered approach. A large proportion of various teaching models are still teacher-
centered. Only by reducing the digital gap and strengthening the learning design in the
technological environment can the situation of the Global Learning Crisis be further
improved.

The exchanges between different cultures and economies brought about by
globalization make people face the critical role of education in communication, cooper-
ation, and competition. Moreover, educational technology and reforms under different
social conditions and backgrounds are integrated with different degrees and methods.
Therefore, when researching education models and education development, it is neces-
sary to understand the development trends of various countries from a higher level. And
it is essential to face the growth of global education to take care of the reality of educa-
tion in the country and strive to achieve the integration of internationalization and local-
ization of education.

Notes

1. “Three links and two platforms ” refer to broadband network school-school links, high-quality
resources, class-to-class links, and network learning spaces for everyone; construction of a pub-
lic service platform for educational resources and a public service platform for education man-
agement.
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