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Preface

Education is considered a fundamental strategy for China’s socio-economic devel-
opment. Since the reform and opening-up four decades ago, education in China
has undergone tremendous expansion and has continuously improved its visibility
and global influence. However, due to language barriers and the complex nature of
education transformation, there is a lack of accessible and reliable information on
Chinese educational systems and trends for researchers outside the country, posing
major obstacles to comparative studies and information exchange. It is increasingly
important to provide a comprehensive, holistic, and updated analysis on education
in China to the world.

Based upon this context, this book intends to serve conceptual support to develop
“a modern education system with Chinese features and world standards” to promote
understanding and inspire critical discussion on education development in China
and around the world, and to provide implications for further developing quality
education in all sectors.

This is an ambitious project to not only providing analysis covering different
educational sectors from basic education to post-secondary education but also
exploring critical topics in global education. This book integrates official data from
China and reliable resources at home and abroad to conduct systematic statistical
analysis. These resources include major global organizations, governmental statis-
tical reports, and database at local and institutional levels. The featured analysis
incorporates global comparison on key indicators to explore strengths and gaps of
Chinese education with its counterparts in the world and to seek implications for
enhancing quality and performance. This book also collects influential case studies
and real-life stories of inspiring educators, and undergoes comprehensive literature
search on current research and national policy, to provide insights into educational
practices and trends in the Chinese context.

The book consists of 12 chapters in two sections. It starts with a general intro-
duction on Chinese education system and structure in Chap. 1, providing a snapshot
on basic information including sizes and scales, resources, and trends in research
and development. The next six chapters (Chaps. 2—7) discuss Chinese education
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in six educational segments, including elementary education, middle school educa-
tion, senior high school education, undergraduate education, graduate education, and
professional education. The final five chapters (Chaps. 8-12) focus on educational
priorities and popular topics, comparing China’s development with that of its major
global counterparts in terms of education systems, STEM education, mental health
education, international education, and excellence initiatives to build world-class
universities. Chapters 2—12 follow the same organization, covering six sections: high-
lighting data, excellence indicators, best practices, inspiring stories, latest research,
and national policies.

This book will serve as a valuable resource for students, scholars, and policy-
makers in the field of education studies, as well as for the general public who are
interested in Chinese education. This book is to be updated and published on a
biannual basis.

Shanghai, China Liu Niancai
Feng Zhuolin
Wang Qi
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Chapter 1 ®)
Education in China: An Introduction Creck for

Feng Zhuolin and Jia Xintong

Abstract Chinese education has undergone tremendous transformation along with
its socioeconomic reform in the past four decades. Education is no exception; it
continues to change along with an increasingly complex and diversified world. This
book provides a comprehensive overview and profound insights of education in
China, to encourage further discussions on the issues and challenges confronting
Chinese education and the world and to promote international understanding. The
first chapter presents an overview of education in China over the past four decades
and provides contextual information and analysis for the following 11 chapters.
It reviews educational goals based on China’s Five-Year Plans and introduces the
Chinese education system and structure. It explores the development of education
and research in China, and reflects developmental trends based on statistical analysis.

Keywords Educational development - Education system - Educational scale -
Education resources + Scientific research

1 An Overview of the Chinese Education System

Education in China has undergone tremendous transformation along with its socioe-
conomic reform in the past four decades. This chapter provides a general introduction
on education development and systems in China. The analysis in this section focuses
on educational goals in the twenty-first century since the beginning of 2000s, as well
as educational development and progress since the reform and opening-up in 1978.
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1.1 Evolving Educational Goals in the Past Two Decades

The analysis of educational goals is based on the policy documents of the Five-
Year Plan for Economic and Social Development of the People’s Republic of China
(hereafter the Five-Year Plan) endorsed by the National People’s Congress. The Five-
Year Plans are formulated every five years and establish the main policy directions
for further reform and development in the next five years. This series of plans set
development goals for education, which reflect the educational conditions in China
over time. By analyzing the goals during the past two decades, the progress and
advancement of government’s efforts on education can be summarized and more
clearly understood.

1.1.1 The 10th Five-Year Plan (2001-2005)

Speeding up Education Development. The [0th Five-Year Plan was endorsed by the
ninth National People’s Congress in 2001 (National People’s Congress, 2001). It set
China’s development goals from 2001 to 2005 and proposed to speed up development.

To Develop All Types of Education at All Levels. The Plan put forward to promote
well-rounded education (suzhi education)! and the holistic development of students
on moral, intellectual, physical, and aesthetic aspects. It prioritized the develop-
ment of basic education, consolidated educational achievements in areas where nine-
year compulsory education had been basically universal, and focused on developing
compulsory education in economically disadvantaged areas in western China and
areas with concentrations of ethnic minorities. The Plan pointed out the need to
expand upper secondary education. It also proposed to implement Project 211 and
strengthen a number of leading universities and disciplines in higher education. It
also pushed the development of vocational education and training, early childhood
education and distance learning in the Chinese context. (ibid).

To Further Reform the Education System. The Plan proposed to speed up the
reform of schooling systems, to encourage, support, and standardize non-state actors
to run schools in various forms, and establish an operating model for developing both
public and private education sectors concurrently under the government’s guidance.
The Plan intended to deepen the reform of education management system, guar-
antee decision-making powers of higher education institutions (hereafter HEIs) in
accordance with the law, and construct an educational system that bridges vocational
and traditional education. The Plan also encouraged increased education investment,
strengthened mechanism to ensure funding to the compulsory education sector, and
enhanced personnel and employment system for university graduates. (ibid).

' Well-rounded education (suzhi education) is close to but different from the well-rounded education
in the U.S., which refers to education covering multiple subject areas. This notion is close to the
notion of liberal arts education in the west, and it emphasizes on a holistic approach of student
development, including the development on moral, intellectual, physical, and aesthetic aspects.
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1.1.2 The 11th Five-Year Plan (2006-2010)

Prioritizing Education Development. The [ 1th Five-Year Plan was endorsed by the
10th National People’s Congress in 2006 (National People’s Congress, 2006). It set
China’s development goals from 2006 to 2010 and proposed to prioritize education
development.

To Reinforce and Make Compulsory Education for All. The Plan put forward
to reinforce the importance of compulsory education in rural areas, reduce the
dropout rate of rural students, and promote the balanced development of compulsory
education in urban and rural areas. (ibid).

To Develop Vocational Education and Training. The Plan proposed to further
develop secondary vocational education, promote various vocational skills training
projects and reform the teaching methods of vocational education. (ibid).

To Strengthen Higher Education Quality. The Plan encouraged improving the
quality of higher education, optimizing the structure and enhancing the popular-
ization of higher education. It proposed to strengthen the development of leading
universities and key disciplines. Adult education was also emphasized. (ibid).

To Increase Educational Investment. The Plan specified a goal of gradually raising
the percentage of government expenditure on education represented in GDP (Gross
Domestic Product) to 4%. It aimed to promote educational equality and it proposed
to allocate more public educational resources to rural areas, the central and western
regions, poor areas and minority areas. It also pointed out the need for further devel-
oping student loans system, improving the subsidy system for students at all levels of
schools, and the student aid system for economically disadvantaged students. (ibid).

To Further Reform the Education System. The Plan emphasized the need to make
clear the responsibilities of government at all levels to provide public education, form
a diversified system of educational investment and establish a strict publicity system
for educational charges. It put forward creating a teaching system that adapted the
requirements of well-rounded education, reforming the examination and enrollment
systems, and promoting the reform of teaching, curriculum, and evaluation. It also
proposed to reform education management system and establish a system that had
clear regulations of responsibilities and guaranteed the decision-making powers of
schools. (ibid).

1.1.3 The 12th Five-Year Plan (2011-2015)

Further Accelerating Education Reform. The 12th Five-Year Plan was endorsed
by the 11th National People’s Congress in 2011(National People’s Congress, 2011).
It set China’s development goals from 2011 to 2015 and proposed to further accelerate
education reform.

To Develop All Types of Education at All Levels. The Plan set the goal of actively
developing preschool education and raising total enrollment for children receiving
one-year preschool education to 85%. It emphasized reinforcing the achievement
of the popularization of compulsory education. It also sought to popularize upper
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secondary education during the Five-Year period, vigorously develop vocational
education and emphasize rural education. It was vital to improve the quality of higher
education while speeding up the construction of world-class universities, national
top universities, and key disciplines. It was also important to support education
for minority nationalities and speed up the development of special education and
continuing education. (ibid).

To Enhance Education Equality. The Plan pointed out the push to distribute
educational resources equally, narrow the gap of educational development between
regions, and promote a balanced development of compulsory education. It empha-
sized education development in rural, remote or poor areas and minority areas.
(ibid).

To Promote Well-Rounded Education. In order to promote well-rounded educa-
tion, the Plan put forward to reform the content, teaching methods and assessment
system of education, and reinforce the holistic development of students on moral,
intellectual, physical, and aesthetic aspects. It sought to widely administer Academic
Proficiency Test and Comprehensive Student Assessment in upper secondary educa-
tion. In higher education, the Plan focused on carrying out projects related to the
improvement of teaching quality, instructional reform, and the creation of an effective
evaluation system. (ibid).

To Further Reform the Education System. The Plan set the goal of reforming
the examination system and enrollment method, and gradually forming an effective
system including classified exams, comprehensive quality assessment and diversi-
fied admission standards. The decision-making powers of schools were guaranteed
and expanded, and non-state actors were encouraged to run schools. The Plan also
claimed to follow globalization trends, strengthen international cooperation, and
underscore high-quality educational resources. (ibid).

1.1.4 The 13th Five-Year Plan (2016-2020)

Promoting the Modernization of Education. The 13th Five-Year Plan was endorsed
by the 12th National People’s Congress in 2016 (National People’s Congress, 2016).
It set China’s development goals from 2016 to 2020 and proposed to promote the
modernization of education.

To Promote the Balanced Development of Basic Public Education. The Plan
proposed to establish a unified urban and rural funding mechanism for compulsory
education, take appropriate measures to ensure that state-run schools that provide
compulsory education comply with educational standards, and work to raise the
completion rate of compulsory education to 95%. It was important to improve the
quality of teachers with emphasis on those teachers in rural areas and improve
the teaching environment in rural schools. The Plan envisioned a more accessible
preschool education system by proposing the targets of opening kindergartens to all
children and raising the gross enrollment for children receiving three-year preschool
education to 85%. It specified the goal of raising the gross enrollment of upper
secondary education to over 90%. The Plan also encouraged increased availability
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of special needs education for groups with disabilities and promoted the development
of education for ethnic minority students. (ibid).

To Integrate Vocational Education and Industry. The Plan aimed to improve the
modern vocational education system and give momentum to training models for
applied expertise and technical skills, which allow for the involvement of industry
and vocational education as well as increased cooperation between schools and enter-
prises. It also emphasized the mutual recognition and vertical mobility between
vocational education and regular education. (ibid).

To Train Innovators in University. The Plan attached importance to the system
for ensuring the quality of higher education. It intended to manage higher education
based on classifications and carry out the comprehensive reform of institutions of
higher learning, implement an educational system using different methods to train
academic talents and applied talents whilst combining general knowledge and major-
specific knowledge. It aimed to invigorate higher education in the central and western
regions. The Plan sought to ensure that all universities improve their capacity for
innovation and adopt a coordinated approach to developing world-class universities
and disciplines. (ibid).

To Build a Learning Society. The Plan emphasized developing continuing educa-
tion and it envisioned a system for lifelong learning and training that was available to
all members of society. The open sharing of learning resources and the development
of senior citizen education were also encouraged. (ibid).

To Enhance the Vitality of the Reform of Education. The Plan emphasized
furthering reform examination and enrollment systems as well as instructional
method. It also put forth efforts to reform the professional title system for elementary
and secondary school teachers nationwide and promote close integration of modern
information technology with education and teaching. The decision-making powers
of schools were expanded, and non-state actors and investors were encouraged to
provide a diverse range of educational services. (ibid).

1.1.5 The 14th Five-Year Plan (2021-2025) and Vision 2035

Reinforcing a High-Quality Education System. The [4th Five-Year Plan and
Vision 2035 was endorsed by the 13th National People’s Congress in 2021 (National
People’s Congress, 2021). It sets China’s development goals from 2021 to 2025 and
puts forward China’s long-term development plan towards 2035. In education sector,
it proposes to reinforce a high-quality education system.

To Promote the Equality of Basic Public Education. The most current Plan aims
to consolidate the achievement of balanced development of compulsory education,
promote the further development of balanced compulsory education, and close the
urban-rural divide. It seeks to strengthen the ranks of teachers and improve the quality
of teaching staff in rural schools. In upper secondary education, it specifies the target
of raising the gross enrollment ratio to over 92%. The Plan also sets the goals of
guaranteeing preschool education be more inclusive and requiring special education
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and specialized education be more accessible. It requires the gross enrollment of
preschool education to be raised to over 90%. (ibid).

To Enhance the Adaptability of Vocational Education. It is important to highlight
the characteristics of vocational education and train substantial talents with technical
and professional skills. The Plan seeks to reform the schooling mode of vocational
education and give impetus to the involvement of industry and vocational education
as well as cooperation between schools and enterprises. It also emphasizes the link
between vocational education and regular education. (ibid).

To Improve the Quality of Higher Education. The Plan puts forward managing
higher education based on classifications, carrying out comprehensive reform of
institutions of higher learning, and enhancing the gross enrollment ratio to 60%. It
encourages the adoption of a classified approach to developing world-class universi-
ties and disciplines, and it supports the development of leading research universities.
It also points out the importance of reforming the talent training system for basic
disciplines and expanding the scale of graduates with professional degrees. (ibid).

To Improve the Quality of Teaching Staff. The Plan intends to establish a modern
system of high-performing teaching staff, and places emphasis on constructing
normal education bases, developing public-funded education for normal university
students, and deepening the comprehensive reform of the management of teachers
in elementary schools, secondary schools, and kindergartens. (ibid).

To Further Reform Education. The Plan aims to improve the systems and mech-
anisms of educational assessment and develop well-rounded education. It requires
education to be covered in public welfare, and it points out to raise the spending on
education and increase the efficiency of the use of educational spending. It is impor-
tant to expand the decision-making powers of schools and reinforce the comprehen-
sive reform of examination and enrollment systems. It also recommends supporting
and regulating the development of non-state education and promote the cooperation
with leading schools of other countries. Moreover, the Plan intends to exploit the
advantages of online education, improve the system of lifelong learning and build a
learning society. (ibid).

1.1.6 Developmental Trends of Educational Goals

Since 2001, China has experienced a period of rapid development. These five Five-
Year Plans issued during this period have proposed educational goals based on
China’s conditions at that time and have been leading the development of educa-
tion in China. The Plans have been guiding China to improve educational quality
and promote educational equity. During the past 20 years, the educational goals
have been increasingly detailed. Specific goals have been put forward for all types
of education and at all levels. Making education for all and promoting educational
reform have become a priority. Above all, the quality of education has been empha-
sized all the time. The fundamental criterion for measuring the quality of education
is promoting the all-round development of individuals and meeting the needs of
society (The State Council, 2010). The Five-Year Plans put forward specific reform
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measures for all types of education at all levels to guarantee the development of well-
rounded education and promote the all-round development of students on moral,
intellectual, physical, and aesthetic aspects. In the background, enrollment ratios of
schools at all levels have been consistently rising; the emphasis on quality reflects
the transformation of China’s main target from scale expansion to deep development.
In order to implement a comprehensive economic and social development strategy
for the country, China has relied heavily on science and education, emphasized on
talent development, and determined to drive development through innovation. There-
fore, developing well-rounded education and continuously improving the quality of
education, have been and will be the long-term development goals (Table 1).

Table 1 Educational goals in China’s Five- Year plans

The 10th The 11th The 12th The 13th The 14th
Five-Year Plan | Five-Year Five-Year Plan | Five-Year Five-Year
(2001-2005) | Plan (2011-2015) | Plan Plan and
(2006-2010) (2016-2020) | Vision 2035
(2021-2025)
Make To develop all | To reinforce | To develop all | To promote | To promote
education for | types of and make types of the balanced | the equality
all education at all | compulsory | education at all | development | of basic
levels education for | levels of basic public
all To enhance public education
education education To improve
equality To build a the quality of
To promote learning teaching staff
well-rounded | society
education
Educational | To further To further To further To enhance To further
reform reform the reform the reform the the vitality of | reform
education education education the reform of | education
system system system education
Education To increase
resources educational
investment
Higher To strengthen To train To improve
education higher innovators in | the quality of
education university higher
quality education
Vocational To develop To integrate | To enhance
education vocational vocational the
education and education and | adaptability
training industry of vocational

education
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1.2 The Education System

China’s education system covers preschool education, compulsory education, upper
secondary education, and higher education (Fig. 1). Compulsory education includes
elementary education and lower secondary education; higher education includes
undergraduate education and graduate education.

1.2.1 Preschool Education

In China, children usually enroll in preschool at the age of two or three and leave
preschool at the age of six. Preschool education is not compulsory education.
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Fig. 1 The education system of China. Source Adapted from OECD (2016)
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However, the government takes a proactive role in promoting preschool accessi-
bility. Public preschool and private preschool are both important in China. In 2021,
48.11% of preschool students were in private preschools (Ministry of education
[MOE], 2022).

1.2.2 Compulsory Education

China adopts a system of nine-year compulsory education, which shall be received by
all school-age children and adolescents. It generally includes six years of elementary
education and three years of lower secondary education. However, there is some
variation between regions with a small number of them having a “5 4 4” rather
than a “6 4 3” structure. In public schools, compulsory education is publicly funded
and is implemented uniformly by the State; no tuition or miscellaneous fees are
charged, and the State shall establish a guaranteed mechanism for operating funds
for compulsory education. Elementary education and lower secondary education are
also provided by private schools, while they are not free of charge. In 2021, 10.60% of
compulsory education students were in private schools (MOE, 2022). In compulsory
education, curricula and standards are set by MOE and then implemented nationwide
by provincial and municipal governments. Article Three of Compulsory Education
Law of the People’s Republic of China stipulates that well-rounded education shall be
carried out to improve the quality of education and enable children and adolescents
to achieve all-round development—morally, intellectually, and physically—so as to
lay the foundation for cultivating well-educated and self-disciplined workforce with
high ideals and moral integrity (National People’s Congress, 2018a).

1.2.3 Upper Secondary Education

After compulsory education, students can choose whether to continue to upper
secondary education. Upper secondary education is three years in duration and
includes two types of schools: regular senior high schools and secondary vocational
schools. Regular senior high school represents academic track, while secondary voca-
tional school represents vocational track.> Students complete a senior high school
entrance examination (zhongkao) before entering upper secondary schools. Students
are assigned to different types of upper secondary schools based upon entrance
examination results. In China, upper secondary education is mostly publicly funded.
In 2021, 17.29% of regular senior high school students and 20.40% of secondary
vocational school students were in private schools (MOE, 2022).

2 Secondary vocational school includes regular specialized high schools (putong zhongzhuan), voca-
tional high schools (zhiye gaozhong), adult specialized high schools (chengren zhongzhuan), and
technical schools ( jishu xuexiao).
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1.2.4 Higher Education

According to Article Two of Higher Education Law of the People’s Republic of
China, higher education in China is defined as “education that is carried out after
the completion of upper secondary education” (National People’s Congress, 2018b).
It is a general term inclusive of postsecondary education provided by academies,
universities, colleges, vocational institutions, institutes of technology and certain
other collegiate-level institutions, including vocational schools, trade schools, and
career colleges that award academic degrees or professional certifications (Yu et al.,
2012). In China, the bachelor’s, master’s, and doctoral degrees are the three officially
sanctioned higher education degrees. China’s higher education includes undergrad-
uate education and graduate education. Within the undergraduate education system,
regular higher education is the more academic route and tertiary vocational educa-
tion is the more vocational route; through examination, students of tertiary voca-
tional education can transfer to regular higher education. Students of both routes
have opportunities to obtain bachelor’s degree. Graduate education system includes
master’s education and doctoral education. Admissions to undergraduate education
are based on students’ scores of college entrance examination (gaokao), and admis-
sions to graduate education are based on students’ results of entrance examinations. In
China, higher education is mostly publicly funded. In 2021, 24.19% of undergraduate
students were in private HEIs (MOE, 2022).

1.3 The Educational Development Since the Reform
and Opening-Up in 1978

1.3.1 Focusing on Developing Education

Providing education with concentrated strength and focus has always been the most
obvious feature of “holding a large scale of education in a poor country”. In order to
speed up reform within the shortest period, China adopted a plan of concentrating
limited educational resources on selected schools and key fields and concentrating
efforts on training in-demand skills and occupations.

Key Elementary and Secondary Schools. In January 1978, MOE stipulated the
objectives, tasks, plans, enrollment methods, and leadership of key elementary and
secondary schools. In October 1980, MOE sought to build approximately 700 key
secondary schools as first-class, high-quality and distinctive schools with good
studying habits. In July 1995, National Education Commission (the predecessor
of MOE) evaluated and published a list of around 1,000 model regular senior high
schools.

Projects 211 and 985 to Develop Higher Education Excellence. In 1993, the State
proposed that the central government and local authorities should concentrate on
running about 100 key universities and a number of core disciplines. In November
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1995, Project 211 officially launched. In 1998, President Jiang Zemin put forward to
establish a number of world-class universities in China. In 1999, Project 985 officially
launched. These projects aimed to develop a number of excellent universities and
enhance the strength of higher education.

Key Vocational Schools. In order to improve the quality of vocational education, in
January 1995, the State Council proposed to carry out the evaluation and accreditation
of national key secondary vocational schools, and 296 key vocational schools were
selected nationwide. (Zhang, 2018).

1.3.2 Governing Education Development Through Laws
and Regulations

Governing education development through legislation reflects the advancement of
modernization in the field of education.

Within the compulsory education sector, Chinese government proposed the imple-
mentation of nine-year compulsory education in 1985, and then enacted Compulsory
Education Law of the People’s Republic of China in 1986. It took 25 years for China
to develop compulsory education from the all-round “universal” stage to the quality
improvement stage. As a developing country with a large population, China has
realized the target of requiring nine-year compulsory education for all.

China established its higher education academic degree system in 1980. Higher
Education Law of the People’s Republic of China promulgated in 1998 formulated
a degree system including bachelor’s degree, master’s degree, and doctoral degree,
and it has become one of the most important laws to promote the development of
higher education.

In the areas of preschool education, special education, and vocational education,
the State Council approved the first administrative regulation of preschool education
in 1989. China promulgated the first special regulation on education for the disabled
in 1994 and implemented Vocational Education Law of the People’s Republic of
China in 1996. (ibid).

1.3.3 Taking Efficiency and Equity into Consideration

With the development of education in China and the basic realization of equitable
education as a starting point, the focus of education reform and development has been
gradually converted from the equity of entry to the equity of educational process.
Additional efforts have been made to improve the insufficient and imbalanced
development of education.

Resuming College Entrance Examinations and Relaxing Restrictions on the Iden-
tity of Candidates. In 1977, the college entrance examinations were resumed. Groups
including workers, peasants, and fresh high school graduates could sit for the exam
as long as they match the requirements, and this change helped improve the equity
of talent selection.
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Eliminating the Drop-Out of Girls and Promoting Equal Education Opportunities
for Men and Women. The Chinese government has actively taken actions to eliminate
the dropping-out of girls and worked to effectively guarantee school-age girls’ rights
to receive education.

Ensuring School-Age Children’s Right to Receive Compulsory Education.
Chinese government has been working to provide more policy support and taking
measures to protect school-age children’s right to receive nine-year compulsory
education.

Effectively Narrowing the Gap between Regions, Urban and Rural Areas, Schools,
and Groups. To narrow the educational gap between the eastern, central, and western
regions, additional financial investment has been dedicated to the central and western
regions, and the revitalization plans for education in the central and western regions
have been implemented. To narrow the educational gap between urban and rural
areas, reforms have been implemented targeting low performing rural schools and
providing additional support to rural teachers. To narrow the gap between schools,
low-performance schools have been given advantages in educational funding, capital
construction, the acquisition of teaching equipment, and the adjustment in teaching
personnel. To narrow the gap between groups, the government has vigorously
encouraged and supported disadvantaged groups to receive education. (ibid).

1.3.4 Encouraging and Supporting Education Diversification

Education is a common cause that unites the whole of society. It is important to
encouraging non-state actors to participate in and support the development of educa-
tion. Running schools by non-state actors can not only ease the shortage of educa-
tional funding, but also improve the vitality of education, meet diversified educational
demands, and promote the health and scientific development of education.

A series of policies provides support and encouragement to non-state actors to
run schools. Article 19 of Constitution of the People’s Republic of China promul-
gated in 1982 stipulated, “the State encourages collective economic organizations,
state enterprises and institutions, and other non-state actors to organize education in
accordance with the law” (National People’s Congress, 1982). In 1985, Chinese
central government put forward to arouse the enthusiasm of governments at all
levels, teachers, students, employees, and social actors through reform. In July 1997,
the State Council endorsed regulations to support and regulate non-state actors to
run schools. In September 2003, Private Education Promotion Law of the People’s
Republic of China was promulgated and implemented, marking a new stage of legal-
ization for China’s non-public educational sector. In 2016, the Standing Committee
of the National People’s Congress and the State Council issued regulations to actively
guide non-state actors to run non-profit private schools.

In addition, non-state actors have been invited to engage in developing education at
all levels. Along with making nine-year compulsory education for all, Project Hope
(Xiwang Gongcheng) and Spring Bud Project (Chunlei Jihua) sprung up. Project
Hope, launched by China Youth Development Foundation in 1989, sought to build
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Hope Elementary School (Xiwang Xiaoxue) and subsidize students in poverty. The
Spring Bud Project was initiated by China Children and Teenagers’ Foundation in
1989 to improve education for girls from impoverished families. Currently in upper
secondary education sector, the proportion between public and private education is
around 8:2. (ibid).

2 Educational Scale in China

Based on The 2020 Overview of Educational Achievements in China and The 2021
Statistical Bulletin on National Education Development published by MOE, this
section depicts the scale of China’s education from the following four aspects: literacy
level, number of schools, number of students, and number of full-time teachers.>

2.1 Literacy Level

Literacy level is analyzed from the following four aspects: the number of students
in elementary, junior secondary schools, and upper secondary education for every
100,000 people; the enrollment ratio in elementary, junior secondary schools, upper
secondary education, and higher education; the proportion of elementary and junior
secondary school graduates continuing on to the next education level; the ratio of
enrollment to graduation at compulsory education level. The net enrollment ratio
in elementary school and the gross enrollment ratio in junior secondary school in
2020 consistently maintained at a high level, and the gross enrollment ratio in higher
education reached 57.80% in 2021, which was the highest ever (Table 2).

2.2 Number of Schools by Educational Sector and Level

Table 3 shows the number of schools by educational sector and level in 2021. The
number of preschools reached 294,800, which was the largest ever. The number of
schools of compulsory education was the second largest, with elementary schools
representing three fourths and junior secondary schools representing one fourth. In
upper secondary education, the number of regular senior high schools was larger
than that of secondary vocational schools. In higher education, the number of HEIs
reached 3,012 and seven of them are world-class universities.

3 The statistics of this section does not include data on Hong Kong and Macao Special Administrative
Regions and Taiwan Province.
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Table 2 The literacy level of Chinese students

The literacy level of Chinese students

The number of students in elementary schools for every 100,000 people 7,661
The number of students in junior secondary schools for every 100,000 people 3,510
The number of students in upper secondary education for every 100,000 people 2,948
The net enrollment ratio in elementary school 99.96%
The gross enrollment ratio in junior secondary school 102.50%
The gross enrollment ratio in upper secondary education (2021) 91.40%
The gross enrollment ratio in higher education (2021) 57.80%
The proportion of elementary school graduates continue onto junior secondary 99.50%
school
The proportion of junior secondary school graduates continue onto upper secondary | 94.60%
education
The ratio of enrollment to graduation at compulsory education level (2021) 95.40%
Source MOE (2021, 2022)
Notes

1. Net enrollment ratio: the percentage of the total number of students (age groups are specified)
in a given education level represents in the population of the age group specified by that given
education level

2. Gross enrollment ratio: the percentage of the total number of students (age groups are not
specified) in a given education level represents in the population of the age group specified by
that given education level, as informal age groups (low-age and over-age) are included, the
figure can be over 100%

3. Upper secondary education includes regular senior high schools, secondary vocational schools,
and senior high schools for adults

4. The latest data of 2021 are listed wherever is available, while the other data are of 2020

2.3 Number of Students by Educational Sector and Level

Table 4 shows the number of students by educational sector and level in 2021. The
number of compulsory education students reached over 158 million and the number
of higher education students reached 44.3 million, which were the largest ever. In
upper secondary education, the number of regular senior high school students was
larger than that of secondary vocational school students.

2.4 Number of Full-Time Teachers by Educational Sector
and Level

Table 5 shows the number of full-time teachers by educational sector and level in
2021. The number of full-time teachers in compulsory education was the largest
among all categories. In 2021, excluding upper secondary education, the number of
every category was the largest ever.
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Table 3 Number of schools
by educational sector and
level (2021)
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Educational sectors and levels Number of schools
Compulsory education: 207,200
Elementary school 154,300
Junior secondary school 52,900
Upper secondary education: 21,894
Regular senior high school 14,600
Secondary vocational school 7,294
Higher education 3,012
World-class university 7
Non-world-class university 3,005
Preschool 294,800
Special school 2,288
Private school 185,700

Source MOE (2022); Shanghai Ranking (2021); QS (2021); THE

(2021)
Notes

1. Upper secondary education includes regular senior high

schools, secondary vocational schools, and senior high schools
for adults. The 2021 data of upper secondary education do not
include the data of senior high schools for adults

2. Secondary vocational school includes regular specialized high
schools, vocational high schools, adult specialized high
schools, and technical schools. The 2021 data of secondary
vocational school do not include the data of technical schools

3. World-class university refers to the universities in the Chinese
mainland that have entered the top 100 of any of Academic
Ranking of World Universities (ARWU), QS World
University Rankings (QS), and Times Higher Education
World University Rankings (THE) in 2021. World-class
universities include Tsinghua University, Peking University,
Zhejiang University, Shanghai Jiao Tong University,
University of Science and Technology of China, Fudan
University, and Sun Yat-Sen University

4. Private school refers to all levels of schools that are not

state-run, which includes preschools, elementary schools,
junior secondary schools, regular senior high schools,
secondary vocational schools, and regular HEIs

3 Educational Resources in China

Based on The 2020 Statistical Bulletin on Education Spending co-released by MOE,
National Bureau of Statistics (NBS), and Ministry of Finance (MOF) in 2021, and
The 2020 Overview of Educational Achievements in China published by MOE in
2021, this section depicts educational resources in China from the following four
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Table 4 Number of students by educational sector and level (2021)

Educational sectors and levels Number of students (in thousand)
Compulsory education: 158,184
Elementary school 108,000
Junior secondary school 50,184
Upper secondary education: 39,168
Regular senior high school 26,050
Secondary vocational school 13,118
Higher education 44,300
World-class university 352
Non-world-class university 43,948
Preschool 48,052
Special school 920
Private school 56,288

Source MOE (2022); ShanghaiRanking (2021); QS (2021); THE (2021); Tsinghua (2022); PKU

(2022); ZJU (2022); SJTU (2022); USTC (2022); Fudan (2022); SYSU (2022)

Notes

1. Upper secondary education includes regular senior high schools, secondary vocational schools,
and senior high schools for adults. The 2021 data of upper secondary education do not include
the data of senior high schools for adults

2. Secondary vocational school includes regular specialized high schools, vocational high
schools, adult specialized high schools, and technical schools. The 2021 data of secondary
vocational school do not include the data of technical schools

3. World-class university refers to the universities in the Chinese mainland that have entered the
top 100 of any world university ranking of ARWU, QS, and THE in 2021. World-class
universities include Tsinghua University, Peking University, Zhejiang University, Shanghai
Jiao Tong University, University of Science and Technology of China, Fudan University, and
Sun Yat-Sen University

4. Private school refers to all levels of schools that are not state-run, which includes preschools,
elementary schools, junior secondary schools, regular senior high schools, secondary
vocational schools, and regular HEIs

aspects: the overall spending on education, the general public expenditure on educa-
tion, the general public operating expenditure on education per student, and school
infrastructure.*

3.1 Overall Spending on Education

Table 6 shows China’s overall spending on education in 2020. The overall spending on
education nationwide reached US$812.79 billion, the spending on education from

4The statistics of this section does not include of data on Hong Kong and Macao Special
Administrative Regions and Taiwan Province.
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Table 5 Number of full-time teachers by educational sector and level (2021)

Educational sectors and levels Number of full-time teachers (in thousand)
Compulsory education 10,572
Elementary school 6,601
Junior secondary school 3,971
Upper secondary education 2,723
Regular senior high school 2,028
Secondary vocational school 695
Higher education 1,885
World-class university 26
Non-world-class university 1,859
Preschool 3,191
Special school 69

Source MOE (2022); ShanghaiRanking (2021); QS (2021); THE (2021); Tsinghua (2022); PKU

(2022); ZJU (2022); SJTU (2022); USTC (2022); Fudan (2022); SYSU (2022)

Notes

1. Upper secondary education includes regular senior high schools, secondary vocational schools,
and senior high schools for adults. The 2021 data of upper secondary education do not include
the data of senior high schools for adults

2. Secondary vocational school includes regular specialized high schools, vocational high
schools, adult specialized high schools, and technical schools. The 2021 data of secondary
vocational school do not include the data of technical schools

3. World-class university refers to the universities in the Chinese mainland that have entered the
top 100 of any world university ranking of ARWU, QS, and THE in 2021. World-class
universities include Tsinghua University, Peking University, Zhejiang University, Shanghai
Jiao Tong University, University of Science and Technology of China, Fudan University, and
Sun Yat-Sen University

4. Private school refers to all levels of schools that are not state-run, which includes preschool,
elementary school, junior secondary school, regular senior high school, secondary vocational
school, and regular HEIs

national budget reached US$657.61 billion, and the spending on education from
national budget represented 4.22% in China’s GDP in 2020.

3.2 General Public Expenditure on Education

Table 7 shows China’s general public expenditure on education in 2020. The general
public expenditure on education reached US$556.49 billion and it represented
14.78% in national public budget in 2020.

Table 8 shows the general public expenditure on education per student in schools
by educational sector and level in 2020.The figure for higher education was the
highest, while preschool was the lowest. The expenditures on elementary and junior
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Table 6 China’s overall spending on education (2020)

Z. Feng and X. Jia

China’s overall spending on education

Overall spending on education nationwide

RMBS5.30 trillion

(US$812.79 billion)
Spending on education from national budget RMB4.29 trillion

(US$657.61 billion)
Spending on education from national budget as a percentage of GDP 4.22%

Source MOE et al. (2021)
Notes

1. Spending on education from national budget mainly comes from government finances,

government-managed funds, businesses running schools in partnership
school-run businesses, and not-for-profit organizations

2. China’s GDP in 2020 is RMB101.60 trillion (US$15.57 trillion)

3. The exchange rate of the data year is used

with the government,

Table 7 China’s general
public expenditure on

China’s general public expenditure on education

education (2020) General public expenditure on education

RMB3.63 trillion
(US$556.49 billion)

General public expenditure on education

as a percentage of national public budget

14.78%

Source MOE et al. (2021)
Notes

1. General public expenditure on education includes operating
expenditure, investments in infrastructure, and education

surcharge

2. China’s national public budget in 2020 is RMB24.57 trillion

(US$3.77 trillion)
3. The exchange rate of the data year is u

sed

secondary school in rural area were lower than the average number of that education

level.

3.3 General Public Operating Expenditure on Education Per

Student

Table 9 shows the general public operating expenditure on education per student in
schools by educational sector and level in 2020. The expenditure on higher education
was the highest, while preschool was the lowest. The figures for elementary and junior
secondary school in rural area were slightly lower than the average number of that

education level.
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Table 8 General public expenditure on education per student (2020)
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Educational sectors and levels General public expenditure on education per student
(US$)
Preschool 1,442.28
Elementary school 1,889.77
Elementary school in rural area 1,768.81
Junior secondary school 2,728.56
Junior secondary school in rural area | 2,410.92
Regular senior high school 2,861.63
Secondary vocational school 2,673.90
Higher education 3,434.14

Source MOE et al. (2021)

Notes The exchange rate of the data year is used

Table 9 General public operating expenditure on education per student (2020)

Educational sectors and levels

General public operating expenditure on education per
student (US$)

Preschool 1,324.94
Elementary school 1,786.16
Elementary school in rural area 1,713.24
Junior secondary school 2,549.21
Junior secondary school in rural area |2,316.07
Regular senior high school 2,634.07
Secondary vocational school 2,394.68
Higher education 3,206.05

Source MOE et al. (2021)

Notes The exchange rate of the data year is used

3.4 School Infrastructure

Table 10 illustrates the space utilization and equipment in schools by educational
sector and level in 2020. The average value and average number of instructional
equipment per student increased with the level of education. It is worth noting that the
average value of teaching and scientific research equipment per student at secondary
vocational schools was higher than that of regular senior high school.
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Table 10 The space utilization and equipment in schools by educational sector and level (2020)

Educational sectors

Space utilization and equipment

and levels

Elementary school The average value of teaching and scientific | RMB1,809
research equipment per student (US$277.25)
The average number of instructional 11.80
computers per 100 students
The proportion of schools with a local area | 70.40%
network (LAN)

Junior secondary The average value of teaching and scientific | RMB2,835

school research equipment per student (US$434.49)
The average number of instructional 16.30
computers per 100 students
The proportion of schools with a local area | 77.40%
network (LAN)

Regular senior high The average floor area in educational 24.10 m?

school institutions per student
The average value of teaching and scientific | RMB4,738
research equipment per student (US$726.14)
The average number of instructional 20.50
computers per 100 students

Secondary vocational | The average floor area in educational 19.30 m?

school institutions per student
The average value of teaching and scientific | RMB7,829
research equipment per student (US$1,199.87)
The average number of instructional 23.10
computers per 100 students

Higher education The average school floor area in educational |26 m?

institutions (HEIs) institutions per student in regular HEIs
The average value of teaching and scientific | RMB16,522

research equipment per student in regular
HEIs

(US$2,532.15)

The average number of instructional 25.10
computers per 100 students in regular HEIs
The average number of online courses 428

provided by regular HEIs

Source MOE (2021)
Notes

1. The exchange rate of the data year is used

2. Self-owned properties and rented properties are included in the data of HEIs and secondary
vocational schools in terms of their floor area in educational institutions, teaching and scientific
research equipment, and instructional computers; for the same data as indicated above,
technical schools are excluded from secondary vocational schools
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4 Scientific Research in China

4.1 Scientific Research Development at China’s HEIs

Over the past four decades since reform and opening-up, China has gradually estab-
lished a national innovation system. During this time, HEIs have become more and
more important in scientific and technological innovation. This section reviews the
technological policies in five important stages since 1978.

4.1.1 Stage One: Restoring the Scientific Research Function of HEIs
(1978-1984)

In 1978, Chinese central government formulated the outline of national plan for
science and technology development during the period from 1978 to 1985. Deng
Xiaoping, the leader of China at the time, put forward strategies including “science
and technology are elementary productive force” and “the key of the four moderniza-
tions is the modernization of science and technology”, which promote the restoration
and development of science and technology system. During this period, the function
of scientific research of HEIs has gradually been restored. In 1977, Deng Xiaoping
expressed support for increased research activity by stating, “key higher education
institutions are significant in scientific research and should undertake more scientific
research tasks.” Since then, HEIs have been allocated with budget appropriation for
scientific research from national funds, marking an official change and the restora-
tion of HEI’s role in scientific research. In 1978, National Education Commission,
National Science Commission (the predecessor of Ministry of Science and Tech-
nology [MOST]), and MOF decided to allocate RMB30 million from “the three types
of expenses of science and technology” (which include the expense of new product
experiment, the expense of semi-plant test, and key scientific research subsidies) to
HEIs, in order to promote important scientific research and experiment. Scientific
research has been included in the operating expenditure on higher education since
1979, and the appropriation for scientific research was RMB14.15 million that year.
In 1985, the scientific research fund for HEIs was nearly RMB600 million (Yin &
Shen, 2005).

4.1.2 Stage Two: Establishing Research Universities (1985-1994)

In 1985, Chinese government advocated, “higher education institutions and Chinese
Academy of Sciences take important responsibilities for basic research and applied
research. Basic research and applied research should be tightly combined with work-
force needs. Higher education institutions that meet certain conditions are encour-
aged to construct distinctive and effective research institutes”. In September 1991,
the State Council pointed out that, “higher education institutions should pay great
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attention to scientific research work and regard it as basic tasks”, “higher educa-
tion institutions with a large number of key disciplines, important assignments of
training graduate students, and good foundations for teaching and scientific research,
should be developed into the center of education and the center of scientific research.
They should take major responsibilities for scientific and technological tasks and
train high-level talents for the country. They should also take the lead in improving
China’s strength of science and technology and the quality of higher education” (Yin,
2005). In order to promote the development of scientific research in HEIs in the early
1990s, the Chinese government developed policy-level plans to invest special funds
to construct research universities. In December 1991, National Planning Commis-
sion (the predecessor of National Development and Reform Commission [NDRC]),
National Education Commission, and MOF proposed to the State Council that they
all “agree to the country’s decision of establishing key universities and key disci-
plines that are required for national economic and social development”. In 1993,
The Outline of China’s Education Reform and Development suggested the central
government and local governments should jointly establish 100 strategic universities.
All of these policies made a foundation for the formulation of the ensuring Project
211 of higher education (MOE, 2008).

4.1.3 Stage Three: Implementing National Initiatives to Further
Develop Research Universities (1995-2004)

To reinforce Chinese higher education’s competitiveness in the global stage, Chinese
government implemented a series of special plans to support the establishment
of research universities. In November 1995, the overall plan for Project 211 was
published, which suggested the central government and local governments should
jointly establish around 100 key universities and a number of key disciplines that
reach world-class level (MOE, 2008).

In December 1998, MOE put forward a goal of developing a number of key
universities and key disciplines into world-class level in the following 10-20 years.
In January 1999, the State Council ratified Project 985 of higher education.

During the period of the 10th Five-Year Plan (2001-2005), China allocated consid-
erable funding for the construction of Project 211 and Project 985. In 2001, the
Education Work Conference proposed to strengthen the development of leading
universities and key disciplines, make key discipline as the core and speed up the
development (MOE, 2008). In 2004, the second phase of Project 985 was launched,
which expanded the university list and a total of 39 universities were included and
put forward five aspects of goals in developing world-class universities: mecha-
nism innovation, talent training, platform establishment, supportive conditions, and
international communication and cooperation (Yuan & Guo, 2012).

After nearly a decade of development, a number of Chinese HEIs had followed the
direction of developing world-class universities and markedly improved their level
of scientific research. By investigating the scale and influence of scientific research
of China’s research universities from 1997 to 2006, it can be seen that the amount
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of scientific research achievements of China’s research universities had increased by
nearly five times during decade, and the influence of scientific research achievements
had continued to be enhanced during the period, while the turning point of scientific
research output is basically the same as the time point of constructing Project 985
(Zhu & Liu, 2009).

4.1.4 Stage Four: Serving National Innovation System (2005-2014)

In 2005, the State Council published an outline of national plan for science and
technology development in the period of 2006-2020 and proposed the general goal
of “establishing national innovation system” (MOST, 2006).

While establishing a national innovation system, universities, especially research
universities, were required to realize new targets. The State Council pointed out,
“universities are important base of training high-level innovative talents, and they
are one of the main forces of basic research and high-tech innovation.” Based on
the demand of establishing national innovation system, Chinese universities were
not only required to improve the strength of scientific research, but also required to
form an innovation system collaboratively with enterprises and government (MOST,
2006). In 2008, NDRC, MOE, and MOF launched the third phase of Project 211,
and it aimed at building China into an innovative country, as it strengthened the
construction of key disciplines, innovative talents and personnel, and the public
service system of higher education (MOST, 2006). MOE and other related ministries
proposed the 2011 Plan in 2012. The 2011 Plan originated from “the urgent demand
of the country and the requirement of reaching world-class level”, it was based on
the trinity of improving the innovative capacity of talents, disciplines, and scientific
research, and it aims at improving the quality of higher education and serving the
development of economy and society (MOE, 2014).

4.1.5 Stage Five: Further Developing World-Class Universities
and Disciplines (2015-Present)

In October 2015, the State Council issued The Overall Plan for Promoting the
Construction of World-Class Universities and World-Class Disciplines and proposed
to “promote a number of leading universities and disciplines to get into the first class
or the front class in the world” (the State Council, 2015). It put forward the following
goals: to develop a number of world-class universities and first-class academic disci-
plines by 2020; to have more universities and disciplines among the world’s best and
to enhance the country’s overall higher education capacity by 2030; and to lead the
number, quality and capacity of world-class universities and disciplines among the
world’s best, becoming a higher education powerhouse by 2050 (the State Council,
2015).

In September 2017, MOE, MOF, and NDRC published the list of the Double
World-Class Project, which selected 42 universities aiming for world-class status
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and 140 universities that were designated to develop world-class disciplines (MOE
et al., 2017). In February 2022, the list of the second round of the Double World-
Class Project was published, which selected more than 400 disciplines from 147
universities (MOE et al., 2022). The purpose of the Double World-Class Project is
to support the national strategy of innovation-driven development, improve the level
of educational development, strengthen the core competitiveness of the country, and
realize the great development of China from a large country in higher education to a
powerful country in higher education.

4.2 Research Performance of China’s HEIs

4.2.1 Science and Technology (S&T) Research Output

Scientific and technological achievements refer to the output of scientific and techno-
logical research created by scientific and technological personnel. The scientific and
technological achievements at China’s HEIs mainly include four categories: scien-
tific and technological books, academic papers, international projects completed and
approved, and intellectual property rights and patents.

In 2021, China’s HEIs published 13,740 scientific and technological books;
published 1,129,917 academic papers, of which 571,696 were published on foreign
academic journals. A total of 3,271 international projects were completed and
approved. In 2021, China’s HEIs applied 328,896 patents, of which 268,450 were
authorized and 15,169 were sold. The number of other intellectual property rights
(include software registration, integrated circuit design registration, new animal and
plant varieties registration, and national new drug registration, etc.) that China’s
HEIs acquired in 2021 was 34,915. (Department of Science, Technology and
Informatization [DSTI], 2022).

4.2.2 Innovative Talent Development in S&T

Scientific and technological talents refer to the personnel who directly participate in
scientific and technological activities in related institutions or departments and are
paid, including scientists, engineers, technicians, and auxiliary personnel (UNESCO,
2014). In statistics, the scientific and technological workforce at China’s HEIs can
be divided into three categories: teaching and scientific research personnel, R&D
personnel, and personnel of scientific and technological services.

In 2021, the total number of scientific and technological workforce of China’s
HEIs was approximately 1.85 million. The number of teaching and scientific research
personnel was 1,268,970, accounting for around 69%; the number of R&D personnel
was 516,101, accounting for around 28%; and around 3% of the total workforce was
personnel of scientific and technological services, with the number of 67,038. (DSTI,
2022).
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4.2.3 S&T Innovation Platforms

The scientific and technological innovation platforms at China’s HEIs mainly include
national key laboratories, national engineering technology research centers, key
laboratories of MOE, key laboratories on provincial and ministerial levels, engi-
neering technology research centers on provincial and ministerial levels, and research
institutes built by schools. (Wu & Tang, 2006).

4.24 S&T Projects at China’s HEIs

Scientific and technological projects refer to the research and experiment and devel-
opment works that aim at solving complex and comprehensive scientific and tech-
nological problems. Scientific and technological projects at China’s HEIs mainly
include three categories: basic research project, applied basic research project, and
experiment and development project.

In 2021, the total number of scientific and technological projects of China’s HEIs
was 696,714. The number of basic research projects was 303,197, accounting for
around 44% of the total; the number of applied basic research projects was 328,869,
accounting for around 47%; the number of experiment and development projects
was 64,648, accounting for around 9%. (DSTI, 2022).

5 Trends of Chinese Education

5.1 Trends in Educational Scale

Based on The Overview of Educational Achievements in China and The Statistical
Bulletin on National Education Development published by MOE from 2012 to 2022,
this section analyses changes in education scale in the Chinese mainland from the
following four aspects: gross enrollment ratios in schools by educational sector and
level, number of schools, number of students, and number of full-time teachers.

5.1.1 Gross Enrollment Ratio

Figure 2 shows the enrollment ratios of schools by educational sector and level
during the period from 2011 to 2021. The figures for elementary school and junior
secondary school remained stable on a high level. The figures for preschool and
upper secondary education consistently increased during the period. It is noticeable
that the gross enrollment ratio of higher education rose rapidly and the figure for
2021 doubled that for 2011.
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Fig. 2 Gross enrollment ratio (2011-2021) (%). Source MOE (2012-2022). Notes 1. The enroll-
ment ratio of elementary school is net enrollment ratio. 2. Gross enrollment ratio: the percentage
of the total number of students (age groups are not specified) in a given education level represents
in the population of the age group specified by that given education level, as informal age groups
(low-age and over-age) are included, the figure can be over 100%. 3. Net enrollment ratio: the
percentage of the total number of students (age groups are specified) in a given education level
represents in the population of the age group specified by that given education level. 4. The official
2021 data of elementary school and junior secondary school are not published yet

5.1.2 Number of Schools

Figure 3 shows the total number of all types of schools at all levels in China during
the period from 2011 to 2021. The number declined slightly in the period from 2011
to 2015, then it noticeably went up after 2016, and slightly declined in 2021.
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Fig. 3 Number of schools (2011-2021) (in thousand). Source MOE (2012-2022)

5.1.3 Number of Schools by Educational Sector and Level

Figure 4 shows the number of schools by educational sector and level in China during
the period from 2011 to 2021. The numbers of preschool significantly increased
during the period, while the figures for elementary school consistently fell. The
figures for junior secondary schools, upper secondary education, higher education,
and special education were the lowest four categories, and generally remained stable
during the period.

5.1.4 Number of Students

Figure 5 illustrates the total number of students in all types of schools at all levels in
China during the period from 2011 to 2021. The figures fluctuated during the period
from 2011 to 2016, and rapidly rose after 2016.

5.1.5 Number of Students by Educational Sector and Level

Figure 6 shows the number of students in schools by educational sector and level
in China during the period from 2011 to 2021. The figures for elementary school
remained stable as the highest among all categories during the period. The number of
preschool students went up steadily, and the number of junior secondary school fluc-
tuated between 43,000 thousand and 51,000 thousand. Upper secondary education
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Fig. 4 Number of schools by educational sector and level (2011-2021) (in thousand). Source MOE
(2012-2022). Notes 1. Upper secondary education includes regular senior high schools, secondary
vocational schools, and senior high schools for adults. In 2021, the data of upper secondary education
do not include the data of senior high schools for adults, and the data of secondary vocational school
do not include the data of technical schools. 2. Private school refers to all levels of schools that are
not state-run, which includes preschool, elementary school, junior secondary school, regular senior
high school, secondary vocational school, and regular HEIs
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Fig. 5 Number of students (2011-2021) (in thousand). Source MOE (2012-2022)

was the only category that showed a downward trend. The figures for higher educa-
tion gradually increased and overtook that for upper secondary education in 2019.
The figures for special education and private school generally showed an upward
trend.

5.1.6 Number of Full-Time Teachers

Figure 7 shows the total number of full-time teachers in all types of schools at all
levels in China during the period from 2011 to 2021. The figures increased steadily
during the period.

5.1.7 Number of Full-Time Teachers by Educational Sector and Level

Figure 8 shows the number of full-time teachers in schools by educational sector and
level in China during the period from 2011 to 2021. The figures for all categories
generally went up during the period. The number of full-time teachers of elementary
school remained as the highest among all categories during the period. It is noticeable
that the number of full-time teachers of preschool increased significantly and it nearly
tripled from 1,316 thousand in 2011 to 3,191 thousand in 2021. The figures for higher
education also increased considerably. The figures for special education remained as
the lowest but consistently grow during the period.
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Fig. 6 Number of students by educational sector and level (2011-2021) (in thousand). Source MOE
(2012-2022). Notes 1. Upper secondary education includes regular senior high schools, secondary
vocational schools, and senior high schools for adults. In 2021, the data of upper secondary education
do not include the data of senior high schools for adults, and the data of secondary vocational school
do not include the data of technical schools. 2. Private school refers to all levels of schools that are
not state-run, which includes preschool, elementary school, junior secondary school, regular senior
high school, secondary vocational school, and regular HEIs
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5.2 Trends in Education Resources

Based on The Statistical Bulletin on Education Spending co-released by MOE, NBS,
and MOF from 2012 to 2021, this section shows the trends in education resources
in China during the decade from the following four aspects: the overall spending on
education nationwide, the general public expenditure on education, the general public
expenditure on education per student, and the general public operating expenditure
on education per student.

5.2.1 Overall Spending on Education

Figure 9 shows the trends of China’s overall spending on education nationwide during
the period from 2011 to 2020. The figures increased steadily during the decade, and
the figure for 2020 doubled that for 2011.

5.2.2 General Public Expenditure on Education

Figure 10 shows the trend of China’s general public expenditure on education during

the period from 2011 to 2020. The figures increased consistently during the decade,
and the figure for 2020 doubled that for 2011.
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Fig. 8 Number of full-time teachers by educational sector and level (2011-2021) (in thousand).
Source MOE (2012-2022). Notes Upper secondary education includes regular senior high schools,
secondary vocational schools, and senior high schools for adults. In 2021, the data of upper secondary
education do not include the data of senior high schools for adults, and the data of secondary
vocational school do not include the data of technical schools

5.2.3 General Public Expenditure on Education Per Student

Figure 11 shows the trend of China’s general public expenditure on education per
student in six levels of schools during the period from 2017 to 2020. The figures for
five categories (exclude higher education) increased consistently during the period.
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MOE et al. (2012-2021). Notes 1. General public expenditure on education includes operating
expenditure, investments in infrastructure, and education surcharge. 2. The exchange rates of the
data years are used

The figure for higher education slightly declined in 2018 and then went up again,
while higher education maintained as the highest during the period. The figures for
preschool continue to be the lowest.
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et al. (2018-2021). Notes The exchange rates of the data years are used

5.2.4 General Public Operating Expenditure on Education per Student

Figure 12 shows the trend of China’s public operating expenditure on education per
student in six levels of schools during the period from 2011 to 2020. The figures for
all categories generally experienced an upward trend during the period. The figures
for higher education were considerably higher than that for other categories and
maintained as the highest, while the figures for elementary school were the lowest
(the figures for preschool became the lowest after it was included in 2017).
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Fig. 12 General public operating expenditure on education per student (2011-2020) (USS$). Source
MOE et al. (2012-2021). Notes 1. The data of preschool only cover the period of 2017-2020. 2.
The exchange rates of the data years are used

5.3 Trends in HEIs’ Scientific Research

5.3.1 The S&T Achievements of China’s HEIs

The achievements mainly include four categories: scientific and technological books,
academic papers, international projects completed and approved, and intellectual
property rights and patents.
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Table 11 Number of scientific and technological achievements (2016-2021)

2016 2017 2018 2019 2020 2021

Scientific and | Total 13,113 | 14,046 | 13,824 | 14,685 13,619 13,740
technological | number
books
Academic Total 870,529 | 918,161 | 957,332 1,026,200 1,083,321 1,129,917
papers number

Published | 302,414 | 343,999 | 376,836 | 444,735 523,834 571,696

on foreign

academic

journals
International | Total 4,884 4,628 3,359 3,214 2,743 3,271
projects number
completed

and approved
Intellectual | Applied 184,423 | 229,458 | 266,418 | 310,276 330,375 328,896
ﬂ‘;}ﬂ:fzd Authorized | 121,981 | 144,375 | 163,157 | 184,934 206,036 268,450

Sold 2,695| 4,803| 5899 | 6,115 9,229 15,169

patents

Other 11,943 | 16,300 | 18,773 | 25,079 32,093 34,915
intellectual
property
rights and
patents

Source DSTI (2017-2022)

Table 11 and Figs. 13, 14, 15 and 16 illustrate the scientific and technological
achievements of China’s HEIs during the period from 2016 to 2021. The number of
scientific and technological books published by China’s HEIs fluctuated during the
period. The figures for academic papers and intellectual property rights and patents
steadily rose. The figures for international projects completed and approved have
consistently declined during the period from 2016 to 2020 but rose in 2021.

5.3.2 The S&T Talents of China’s HEIs

The talents mainly include three categories: teaching and scientific research
personnel, R&D personnel, and personnel of scientific and technological services.

Table 12 and Fig. 17 show the scientific and technological talents of China’s
HEIs during the period from 2016 to 2021. The total number of talents has steadily
increased during the period from 2016 to 2020, but slightly went down in 2021.
The figures for teaching and scientific research personnel maintained as the highest
among the three categories.
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Fig. 14 Number of academic papers (2016-2021). Source DSTI (2017-2022)

5.3.3 The S&T Projects of China’s HEIs

The projects mainly include three categories: basic research projects, applied basic
research projects, and experiment and development projects.

Table 13 and Fig. 18 show the scientific and technological projects of China’s
HEIs during the period from 2016 to 2021. The figures for the three types of projects
gradually went up, and the figures for applied basic research projects maintained as
the highest.
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2022). Notes “Other intellectual property rights and patents” mainly include software registration,
integrated circuit design registration, new animal and plant varieties registration, and national new
drug registration, etc

This section summarizes the developmental trend of education in China from 2011
to 2021. Analysis of trends in educational scale, funding resources, and scientific
research at HEIs shows that education in China has undergone rapid transformation
in the past decade, especially the higher education sector. In 2021, the number of
students and full-time teachers in China reached the highest in history. At the same
time, Chinese government’s expenditure on education increased substantially, and
the expenditure on higher education per student exceeded per student funding for
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Table 12 Number of scientific and technological talent (2016-2021)
2016 2017 2018 2019 2020 2021

Total number 1,403,401 | 1,464,580 | 1,555,003 | 1,650,157 | 1,910,511 1,852,109
Teaching and 979,185 | 1,027,400 | 1,091,319 | 1,147,044 | 1,227,484 | 1,268,970
scientific

research

personnel

R&D 381,102 391,240 414,886 445,190 606,242 516,101
personnel

Personnel of 43,114 45,940 48,798 57,923 76,785 67,038
scientific and

technological

services

Source DSTI (2017-2022)
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Fig. 17 Number of scientific and technological talent (2016-2021). Source DSTI (2017-2022)

Table 13 Number of scientific and technological projects (2016-2021)

2016 2017 2018 2019 2020 2021
Total number 450,726 | 481,264 | 516,752 | 576,260 | 644,100 |696,714
Basic research projects 195,575 210,477 |230,359 |254,651 |286,509 |303,197
Applied basic research 216,993 | 229,426 |246,079 |271,756 |298,297 |328,869
projects
Experiment and development | 38,158 | 41,361 40,314 | 49,853 59,294 | 64,648
projects

Source DSTI (2017-2022)
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other education levels. Chinese HEIs” S&T development has also shown significant
progress, in terms of the number of academic papers and S&T projects.
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Chapter 2 ®)
Elementary Education in China e

Kong Ming and Chen Jing

Abstract This chapter introduces elementary education in China, the first stage in
formal education. The first part of this chapter provides an overview of elementary
education in China with the situation in major developed countries presented as a
reference. Then, Shanghai and California are compared to further understand excel-
lence in elementary education, based on publicly accessible statistics retrieved from
OECD, official yearbooks, and government websites. Our results demonstrate that
China has been doing a remarkable job serving the highest number of children in the
world and has been comparable with excellent elementary educational systems across
the world with regard to total educational expenditure, gross enrollment rate, student—
teacher ratio, student academic abilities, as well as the quality of educational facilities.
However, it still falls behind in terms of educational expenditure per student and the
composition of the highest educational degree received by teachers. The second part
of this chapter further introduces elementary education in China from four aspects,
including featured educational practices, stories of inspiring teachers, contempo-
rary educational research, and critical educational policies. Examinations in this
chapter suggest that policies, research, and practices go hand-in-hand in improving
the quality of elementary education in China by emphasizing educational equity,
morality in education, reducing student burdens, and promoting students’ well-being
and holistic development. In sum, elementary education in China has been and will
further increase its capacity in supporting students’ lifelong development and the
sustainable development of the country.

Keywords Elementary education - Educational quality + Educational equity *
Moral education - Reducing student burden + All-round development

M. Kong () - J. Chen
Shanghai Jiao Tong University, Shanghai 200240, China
e-mail: kongming @sjtu.edu.cn

J. Chen
e-mail: chenjing @sjtu.edu.cn

© Shanghai Jiao Tong University Press 2024 47
L. Niancai et al. (eds.), Education in China and the World,
https://doi.org/10.1007/978-981-99-5861-0_2


http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-99-5861-0_2&domain=pdf
mailto:kongming@sjtu.edu.cn
mailto:chenjing@sjtu.edu.cn
https://doi.org/10.1007/978-981-99-5861-0_2

48 M. Kong and J. Chen

1 Introduction

1.1 The Establishment of Formal Elementary Education
in China

The beginning of formal elementary education in China can be dated back to 1878
when Zhengmeng Academy (Zhengmeng Shuyuan) was established in Shanghai. In
1904, the government of the Qing Dynasty implemented the Presented School Regu-
lation (Zouding Xuetang Zhangcheng) (Zhang et al., 1904), which stipulated that
seven-year-old children can enroll in elementary school with curriculums including
morality, Chinese language arts, arithmetic, history, geography, gymnastics, etc.
After the May Fourth Movement in 1919, the Chinese writing system underwent
a great change—the Ministry of Education (MOE) promoted simplified Chinese
characters to replace traditional Chinese characters starting from the education in
the first and second grade in elementary schools. This change has facilitated chil-
dren’s acquisition of reading and writing abilities and contributes to the enlightened
role of elementary education.

Since the founding of the People’s Republic of China, China’s elementary educa-
tion has become increasingly popular and, particularly has seen a robust growth
since the late 1970’s. In 1952, Elementary School Teaching Plan was issued by
MOE, which was the first nationwide standard for elementary education. In 1980, the
government issued the Decision on Several Issues Concerning Popularizing Elemen-
tary Education, elevating the popularization of elementary education nationwide and
creating an unprecedented enrollment goal to be achieved in the near future (The State
Council, 1980). In 1985, the Decision on the Reform of the Educational Structure
was issued (Central Committee of the CPC, 1985). This was the first time that the
nine-year compulsory education was proposed, which aimed to increase opportuni-
ties for enrollment in elementary education. In 1986, elementary education became
compulsory, safeguarded by the Compulsory Education Law of the People’s Republic
of China. Since then, elementary education has been both a right and obligation of
every citizen in this country. In 1993, the government promulgated the Program for
Educational Reform and Development in China, which emphasized the importance
of elementary education for the development of individuals and that of the country
(The State Council, 1993).

1.2 Contemporary Elementary Education in China

During the twenty-first century, research on elementary education in China has flour-
ished driven by national needs. In 2001, the New Curriculum Reform was imple-
mented, which encourages in-depth studies on restructuring curriculum, creating
evaluation standards, and establishing educational management system. In 2016, the
State Council issued Several Guidelines on Comprehensively Promoting Reform and
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Development to Integrate Urban and Rural Compulsory Education within County
Areas, which targets the problem of educational inequality between rural and urban
areas (The State Council, 2016). In 2019, the government issued Guidelines on Deep-
ening the Reform of Education and Teaching and Comprehensively Improving the
Quality of Compulsory Education, which actively responded to issues that have raised
great concern in the society, such as elementary school enrollment, reducing student
burdens, and teachers’ right to discipline students when necessary (The State Council,
2019). Further, it emphasized the need to strengthen family education and home-
school ties, so as to collaboratively create a collaborative educational ecology. In
2022, MOE released the Curriculum Program and Curriculum Standards of Compul-
sory Education (MOE, 2022), which updates the content and goals of instructions
in elementary schools, strengthening support and guidance for online learning in
response to the outbreak of COVID-19.

Nowadays, elementary education in China is free and compulsory for all chil-
dren who reach six years old, and universal access to compulsory education in
China has been achieved since 2011. As a result, elementary education in China
serves the largest number of students in the world. With continuous efforts from
government and society, the quality of elementary education is advancing as indi-
cated by growing educational expenditure, increasing gross enrollment rate, high-
quality teacher professional development, guaranteed educational facilities in the vast
majority of elementary schools, and outstanding student outcomes, such as the high
completion rate, extraordinary academic abilities, as well as all-round competence
in lifelong learning.

A considerable number of outstanding schools have emerged in China as a result of
continuous innovation in the new era. Schools have continuously explored new educa-
tion modes, emphasizing students’ well-rounded development and teachers’ morality
and competencies in teaching. Meanwhile, research on elementary education in China
is no longer confined to instructional strategies in certain subject domains but has
been extended to a wider range of topics, including all-round development, educa-
tion equity, and individualized development. China has also been refining educational
policies so as to better guide the development of practices in elementary education.

Elementary education in China is now standing at a new historical moment-
after solving the problem of accessing elementary education, providing high-quality
elementary education to all people in the country is the next major challenge. First,
from the perspective of educational equity, beyond offering fair opportunities in
enrollment, elementary education in China is working on providing fair and high-
quality educational resources during the process of education. Particularly, regarding
the quality of elementary education across regions, there is still a significant gap
across the eastern, central and western regions, between urban and rural areas, and
even between districts within the same cities in China. Second, teachers and parents
do not always share the same educational beliefs and work closely with each other. It
is still prevalent among parents who urge their children to pursue high testing scores
and high educational degrees without supporting their children in fully exploring
personal interest and advantages. Third, although educational technology can facili-
tate the sharing of high-quality educational resources, the integration of technology
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and elementary education is far from enough. On the one hand, technologies should
be designed by using evidence-based research and seek to meet specific educational
needs. On the other hand, teachers and students may need better training in imple-
menting novel technologies. It is clear that elementary education in China has taken
many steps forward, yet there may still be a long way to providing excellent elemen-
tary education for every citizen in China. What shall we expect in the near future? The
Chinese MOE has been committed to the realization of high-quality and balanced
elementary education by 2035.

The following sections of this chapter starts with an overview of China’s elemen-
tary education and its development. It then takes Shanghai as a case study to compare
its elementary education with that of California state in the U.S. The chapter provides
analysis on the best practice of elementary schools in China, and shares inspiring
stories on three outstanding educators in the Chinese elementary education sector
who aim to deliver educational philosophies through their daily work. This chapter
also reviews the latest research trends and the national policies significantly shaping
elementary education in China.

2 Highlighting Data
2.1 Duration and Scale of Elementary Education

The duration of elementary education in China typically is six years with a few excep-
tions, such as in Shanghai for five years which is further discussed in section three in
this chapter. Based upon 2019 statistics from UNESCO Institutes for Statistics (UIS),
the scale of the Chinese elementary education is significantly larger than other major
countries including the United States (U.S.), the United Kingdom (U.K.), Germany,
France, the Netherlands, Japan, and the Republic of Korea (ROK) (Figs. 1, 2). The
numbers of teachers and enrolled students at Chinese elementary schools reached
6,526,772 and 106,250,528 respectively in 2020.

2.2 Gender Proportions Among Teachers in Elementary
Education

Among teachers, about 70% of them are female, which is lower than other major
developed countries (Fig. 3). This suggests a relatively more balanced gender
distribution among elementary school teachers in China.
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Fig. 1 Number of teachers in elementary education (2019). Source UIS (2022). Notes The latest
available information for most countries is 2019, although 2020 data have been available for China.
Thus, the information for China in these two years are presented
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Fig. 2 Number of enrolled students in elementary education (in thousands) (2019). Source UIS

(2022). Notes The latest available information for most countries is 2019, although 2020 data have
been available for China. Thus, the information for China in these two years are presented

Netherlands 87.39
Germany 87.35
us.
UK.
France
ROK
China (2020)
China
50 60 70 80 90

Percentage of female teachers (%)

Fig. 3 Percentage of teachers in elementary education who are female (2019) (%). Source UIS
(2022). Notes The latest available information for most countries is 2019, although 2020 data have
been available for China. Thus, the information for China in these two years are presented
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Fig. 4 Gross enrollment ratio in elementary schools (2015-2020) (%). Source UIS (2022). Notes
The latest available information for most countries is 2019, although 2020 data have been available
for China. Thus, the information for China in these two years are presented

2.3 Gross Enrollment Ratio of Elementary Education

The gross enrollment ratio refers to the number of students enrolled in each level of
education, regardless of age, which is demonstrated as a percentage of the official
school-age population corresponding to the same level of education based on the
definition provided by UIS. In China, the gross enrollment ratio for elementary
education has been growing in recent years. It reached 102% in 2019 and 103% in
2020, which is comparable with, if not higher than, other major developed countries
(Fig. 4). The gross enrollment rate by gender is presented in Fig. 5, which favors
girls slightly better than boys in China, with both rates being comparable with other
major developed countries.

2.4 The Proportion of Enrollment in Public Institutions

UIS differentiates public and private educational institutions by whether they are
operated by a public authority or controlled and managed by a private body (e.g.,
non-governmental organization, religious body, special interest group, foundation,
or business enterprise). In China, among students enrolled in elementary education,
more than 90% were enrolled in public (as opposed to private) educational institu-
tions. This proportion has been stable in the past few years (Fig. 6) and is comparable
with major developed countries (Fig. 7). Thus, the statistics reported in this chapter
focus primarily on public schools in elementary education.
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Fig. 6 Proportion of enrollment in public institutions in China (2013-2020) (%). Source UIS (2022)

2.5 Government Expenditure on Elementary Education

Government expenditure on elementary education refers to the total general (local,
regional and central) government expenditure on elementary education based on
the definition from UIS. In China, the governmental expenditure on elementary
education was Chinese yuan (RMB) 1,379,291 million in 2019 (Ministry of Finance,
2020), which was equivalent to US$327,776 million in purchasing power parity
dollars (PPP$) or 1.40% of the GDP of the country in 2019 (National Bureau of
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Fig. 7 Proportion of enrollment in public institutions (2019) (%). Source UIS (2022). Notes The
latest available information for most countries is 2019, although 2020 data have been available for
China. Thus, the information for China in these two years are presented
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Fig. 8 Government expenditure on elementary education as a percentage of GDP (2018) (%).
Source UIS (2022); Ministry of Finance (2020); National Bureau of Statistics (2021a). Notes The
latest data for all countries except that of China were retrieved from UNESCO, where the latest
available information is for 2018. The data for China were missing in the UNESCO database, so
the data were manually calculated based on the China Educational Finance Statistical Yearbook
(Ministry of Finance, 2020) and the China Statistical Yearbook (Ministry of Finance, 2021a)

Statistics, 2021a). For comparisons with other major developed countries, please
see Figs. 8 and 9 based on the latest information retrieved from the UIS database.
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Fig. 9 Government expenditure on elementary education in PPP$ (2018). Source UIS (2022);
Ministry of Finance (2020); National Bureau of Statistics (2021a); OECD (2022a). Notes The latest
data for all countries retrieved from UNESCO was for 2018. The data for China was not available
in UNESCO database, which was manually calculated based on the China Educational Finance
Statistical Yearbook (Ministry of Finance, 2020) and the China Statistical Yearbook (National
Bureau of Statistics, 2021a). The data for 2018 are for the purpose of comparison with the other
countries, and the data for 2019 are the latest available

2.6 Government Funding Per Elementary Student

The above total amount of government expenditure may not provide the whole
picture, as the elementary education system in China serves a large number of
populations. The initial government funding per elementary student in China was
calculated based on the total expenditure in elementary education retrieved from the
China Educational Finance Statistical Yearbook (Ministry of Finance, 2020) and the
total enrollment in elementary school retrieved from the China Statistical Yearbook
(National Bureau of Statistics, 2021a). As presented in Fig. 10 and Fig. 11, govern-
ment funding per elementary student has been growing in China in recent years,
although it is still far from comparable with other major developed countries.
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Z & 2000

e o

£ 5 1000

5

59

2015 2016 2017 2018 2019

Fig. 10 Initial government funding per elementary student in constant PPP$ in China (2015-2019).
Source Ministry of Finance (2020); National Bureau of Statistics (2021a); OECD (2022a)
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Fig. 11 Initial government funding per elementary student in constant PPP$ (2018). Source UIS
(2022); Ministry of Finance (2020); National Bureau of Statistics (2021a); OECD (2022a). Notes
The latest data for all countries were retrieved from UNESCO for 2018, except that the data for
China were missing in the database. The latest data for China were calculated by dividing the
amount of government funding for elementary schools (Ministry of Finance, 2020) by the number
of enrolled elementary school students for the corresponding years (National Bureau of Statistics,
2021a). The RMB was transformed into PPP$ based on the conversion rate for the specific year
reported by OECD (2022a)

2.7 Basic Facilities in Elementary Schools

The proportion of elementary schools with basic facilities has been rising in recent
years in China. As of 2020, 99% elementary schools have the access to basic drinking
water, handwashing facilities, single-sex basic sanitation facilities, and electricity;
more than 98% elementary schools have the access to computers and the internet for
pedagogical purposes (Fig. 12).

100 Basic drinking water
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e Basic handwashing
95 facilities
Single-sex basic
sanitation facilities
Access to electricity

90

e A ccess to computers

85 e ACcCess to internet
(%) 2016 2017 2018 2019 2020

Fig. 12 Proportion of elementary schools with basic facilities in China (2016-2020) (%). Source
UIS (2022)
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Fig. 13 Percentage of qualified teachers in elementary education (2020) (%). Source UIS (2022)

2.8 Qualified Teachers

Qualified teachers refer to teachers who have at least the minimum academic quali-
fications required for teaching their subjects at the relevant level in a country, in an
academic year. In China, the percentage of qualified teachers in elementary educa-
tion has remained stable at 96% for the past few years (2015-2020) based on the
data released by the UIS. Although major developed countries mentioned in the prior
indicators are not available through the UIS database, the percentage for China is
higher than most countries (Fig. 13).

2.9 Student-Teacher Ratio and Class Size

Student—teacher ratio refers to the average number of students per teacher, while
average class size is the average number of students in a classroom. These two
indicators represent the amount of teacher resources individual students could receive
in classrooms. Based on the latest available information released by UIS, the average
student—teacher ratio for elementary education in China was about 16 (Fig. 14), and
the average class size was 37 (Fig. 15). These two indicators suggest that although the
total amount of educational resources is considerable in China in comparison with
the world, educational resources per student falls relatively behind many developed
countries.

2.10 Teacher Attrition Rate

The teacher attrition rate refers to the percentage of teachers at a level of education
leaving the profession in a school year based on the definition from UIS. In China,
the overall teacher attrition rate for elementary education was 4.76% in 2020, which
is at a middle-to-low level compared to many other countries or regions in the world
(Fig. 16). However, although the attrition rate for female teachers is low, the rate
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Fig. 14 Average student—teacher ratio in elementary education (2019) (%). Source UIS (2022)
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Fig. 15 Average class size in China and the world. Source UIS (2022). Notes: The latest available
information for most countries is 2019, while for China was 2014. For the countries with available
data for 2019, the class size is comparable with that in 2014

for male teachers is relatively high when compared to other regions in the world
(Fig. 17). Note, the information for developed countries mentioned in other figures
was missing for the current indicator in the UIS dataset, therefore, the values for
various regions are reported here.

2.11 Elementary Education Completion Rate

Defined by UIS, the completion rate for elementary education refers to the percentage
of a cohort of children or young people aged three to five years above the intended
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Fig. 16 Teacher attrition rate from elementary education (2020) (%). Source UIS (2022)
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Fig. 17 Teacher attrition rate from elementary education by gender (2020) (%). Source UIS (2022)

age for the last grade of elementary education who have completed that grade. In
China, the overall completion rate for elementary education was 95.60% in 2020,
which has slightly increased from 94.60% in 2015. Also, girls consistently have a
higher completion rate than boys (Fig. 18).

2.12 Second and Third Graders Achieving at Least
a Minimum Proficiency in Math and Reading

UIS refers to the minimum proficiency level in math and reading as the benchmark of
basic knowledge in math or reading measured through standardized tests conducted
and certified by OECD. Based on the latest data available in the UIS dataset, the
proportion of students in Grade 2 or 3 achieving at least a minimum proficiency level
in math was 84.60% in China, which was higher than that in many developed countries
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Fig. 18 Elementary education completion rate in China (2015-2020) (%). Source UIS (2022)

(Fig. 19). However, the proportion in reading was behind many developed countries
(Fig. 20), which might relate to differences in metalinguistic skills needed in alpha-
betic and non-alphabetic writing systems. For instance, researchers have suggested
that comprehending alphabetic languages in text relies more on readers’ phonological
awareness, while comprehending Chinese in text relies more on readers’ morpho-
logical awareness, which is believed to be more difficult for young children (e.g.,
Kuo & Anderson, 2006).

2.13 Survival Rate to Grade 4

UIS describes the survival rate to Grade 4 as the percentage of a cohort of students
enrolled in the first grade of elementary education in a school year who are expected
to reach fourth grade, regardless of repetition. Based on the latest information, the
survival rate to Grade 4 of elementary education in China was 99.92% in 2019, which
is at a middle-to-high range when compared to many other countries in the world
(Fig. 21).
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Fig. 19 Proportion of students in Grade 2 or 3 achieving at least a minimum proficiency level in
math (%). Source UIS (2022). Notes The latest available data for most countries in this figure are
2019, while for China was 2015 and for India are 2017
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Fig. 20 Proportion of students in Grade 2 or 3 achieving at least a minimum proficiency level in
reading (%). Source UIS (2022). Notes The latest data for most countries in this figure are 2016,
while for India are 2017

3 Excellence Indicators

To demonstrate excellence in elementary education, this section compares one of
the most developed regions in China (Shanghai) and that in the U.S. (the state of
California). The duration of elementary education in Shanghai is five years, which
is the same as the typical situation in California.

As shown in Fig. 22, the scale of elementary education in Shanghai is about
one-third of that in California with regard to the number of students and full-time
teachers. Based on the latest publicly available information, elementary education
in Shanghai included 826,347 students and 59,451 full-time teachers dedicated to
teaching and instruction in 2019. Elementary education in California, on the other
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Fig. 21 Survival rate to Grade 4 of elementary education (2018) (%). Source UIS (2022). Notes
The information for many developed countries mentioned above is not available in the UNESCO
database, and, therefore, OECD countries are presented instead. The latest available information
for most countries is 2018, although 2019 data have been available for China. Thus, the information
for China in these two years are presented

hand, included 2,270,364 students from Grade 1 to Grade 5 and 154,504 teachers
with full-time equivalent teaching duties.

3.1 Design

Indicators that are selected for comparison reflect excellence in elementary education
across three primary aspects: educational resources, teacher quality, and student
outcome. Besides conceptual reasoning, the selection of indicators is constrained by
two additional criteria to allow for transparent and replicable comparisons. First, the
indicators should come from publicly accessible databases and yearbooks. Second,
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Fig. 22 The scale of elementary education in Shanghai and California. Source Shanghai Municipal
Education Commission (2021); California Department of Education (2022)

for each indicator, the statistic found for Shanghai and that for California should
be calculated in a similar (if not identical) way based upon operational definitions
released by public databases and yearbooks as detailed in the following section.

Eventually, four indicators are identified for the comparison between Shanghai
and California regarding excellence in elementary education: public expenditure on
education (per student and in relation with other educational stage during K-12),
student—teacher ratio, highest level of education received by full-time teachers, and
education completion rate.

3.2 Definitions and Sources

3.2.1 Definitions

Definitions of the selected indicators to demonstrate excellent elementary education
are summarized in Table 1 and are elaborated in the paragraphs below.

Public Expenditure on Education. This indicator represents societal resources
invested in education, which is essential for maintaining and developing high-quality
education. To make it comparable between regions with different population scales,
this section focuses on two sub-indicators. One sub-indicator is the public expenditure
per student at the elementary education level, which is defined as the total public
expenditure on elementary education dividing the total number of students enrolled
in elementary schools based on a certain year. For this indicator, RMB is transformed
into PPP$ for the specific year to make the value comparable between Shanghai and
California. Second, to understand public expenditure on elementary education in
relation to other educational stages during K-12, the proportion of expenditure on
elementary education in the total expenditure on regular K-12 education is examined,
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Table 1 Operational definitions of excellence indicators

Excellence indicators Definitions

1. Public expenditure on elementary education | Public expenditure per student: The total
public expenditure on elementary education
dividing the total number of student enrollment
Public expenditure on elementary education in
relation to other K-12 educational stages: The
proportion of the total public expenditure on
elementary education in the total public
expenditure on the entire regular K-12

education
2. Student—teacher ratio Student enrollment over the total number of
full-time teachers
3. The highest level of educational degree The proportion of teachers whose highest level
received by teachers of educational degree is postgraduate degrees,

bachelor’s degree, associate degree, and high
school diploma respectively

4. The elementary education completion rate | The percentage of individuals who completed

elementary school among:

¢ Students who are 3-5 years above the
elementary school graduation age

* Young people who are 15-24 years old

which is operationalized as the proportion of the total amount of public expenditure
on elementary education in the total amount of public expenditure on the entire
regular K-12 education.

Student-Teacher Ratio. This indicator has consistently been cited as an essential
indicator associated with student achievement and learning experiences, especially
for early school grades (e.g., Cuseo, 2007; Graue et al., 2007). The student—teacher
ratio is typically operationalized as dividing the total number of students enrolled in
elementary schools by the total number of full-time teachers.

The Highest Level of Educational Degree Received by Teachers. This indicator
is critical in pre-service training, which has long been believed as a contributor to
educational quality (for review, please see Darling-Hammond, 2000). Based on the
information available from the Educational Statistics Yearbooks of China and the
website of the California Department of Education, the highest level of education for
full-time elementary school teachers can be categorized into four levels: postgraduate
degrees, bachelor’s degree, associate degree and high school diploma.

The Elementary Education Completion Rate. This indicator shows the outcome of
elementary education. Student outcomes in learning and development reflect educa-
tional quality. However, at the stage of elementary education, there is a lack of
standardized tests to support comparison at the school, region, or country level.
Therefore, the elementary education completion rate reported in the World Inequality
Dataset (OECD, 2022b) is selected, which defines two completion rate indices: the
percentage of individuals who completed elementary school among children who
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are three-five years above the elementary school graduation age and young people
who are 15-24 year-olds.

3.2.2 Sources

Data and information reported in this section were retrieved from or calculated based
on publicly accessible databases and yearbooks. Specifically, the data for Shanghai
are mainly found in various yearbooks, including Shanghai Educational Yearbook
(Shanghai Municipal Education Commission, 2021), China Social Statistical Year-
book (National Bureau of Statistics,2017,2018,2019, 2020, 2021b) and Educational
Statistics Yearbook of China (MOE, 2019, 2020a, 2021a).! The data for California
are mainly retrieved from rich statistics and datasets on the website of the Cali-
fornia Department of Education (2022). An additional indicator is found in the World
Inequality Dataset (OECD, 2022b).

Note, when it comes to financial indicators, where RMB needs to be converted to
PPP$, the conversion rate for a specific year is found in the OECD report (OECD,
2022a).

3.3 Findings

3.3.1 Public Expenditure on Elementary Education

Regarding the public expenditure per student, in Shanghai, “per student general
public budget expenditure on education” for regular elementary school is iden-
tified as RMB30,765.87 in the year 2020 based on the China Social Statistical
Yearbook (National Bureau of Statistics, 2021b), equivalent to 7,350 PPP$. For
California, it is reported that the “current expense per average daily attendance” for
elementary education was US$12,647.80 in the 2019-2020 academic year and was
US$13,215.90 in the 2020-2021 academic year (California Department of Educa-
tion, 2022). The above statistics for Shanghai and California for the recent years are
presented in Fig. 23, where the PPP conversion rate is based on each of the specific
years as reported by OECD. It shows that Shanghai is significantly behind California
regarding expenditures on elementary education per student, although it has been
growing in recent years.

To further understand the above gap between Shanghai and California, the propor-
tion of expenditure on elementary education in the total expenditure for the entire
regular K-12 education is calculated. For Shanghai, the amount of “public expendi-
ture on education” is identified by education levels in the China Social Statistical
Yearbook (National Bureau of Statistics, 2018, 2019, 2020, 2021b). The proportion

! These yearbooks can be found at https://www.yearbookchina.com.
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Fig. 23 Expenditure on elementary education per student in Shanghai and California. Source
National Bureau of Statistics (2017,2018, 2019, 2020, 2021b); California Department of Education
(2022)

is calculated by dividing the expenditure on elementary education by the total expen-
diture from kindergarten through regular senior secondary schools. For California,
the current expense for each category of K-12 “local educational agencies” is found
on the website of the California Department of Education. The proportion of expen-
diture on elementary education is calculated by dividing the amount of expense for
“elementary” schools by the total amount of expense across all types of local educa-
tional agencies. The above statistics for Shanghai and California (Fig. 24) shows
that the proportion of expenditure on elementary education in the total expense for
K-12 education has remained at about 19% over the past few years, which is similar
between Shanghai and California. It suggests that the relative importance of elemen-
tary education in K-12 education is comparable between these two regions in terms
of educational expenditure.

3.3.2 Student-Teacher Ratio

For Shanghai, the student—teacher ratio is calculated based on the elementary school
enrollment and the number of full-time elementary school teachers retrieved from
the Shanghai Educational Yearbook (Shanghai Municipal Education Commission,
2017, 2018, 2019, 2020).

For California, the elementary education enrollment (Grade 1-5) is calculated
based on the Annual Enrollment Data found on the website of the California
Department of Education (2022), by multiplying the total number of K-12 enroll-
ment and the total proportion of students enrolled in Grade 1 to 5. Regarding the
number of teachers, information is retrieved from the staff demographic data found
on the website of the California Department of Education (2022). Based on this
teacher-level dataset, teachers who had qualification to teach in elementary school
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Fig. 24 Percentage of expenditure on elementary education in the total expenditure on regular
K-12 education (%). Source National Bureau of Statistics (2018, 2019, 2020, 2021b); California
Department of Education (2022)

Shanghai e====California
20
18
18.20
16 14.79 14.69 14.62 14.69
B~

14

14.35 14.09 13.89
12 :
10

2016 (2015-16) 2017 (2016-17) 2018 (2017-18) 2019 (2018-19)

Fig. 25 Student—teacher ratio in elementary education. Source Shanghai Municipal Education
Commission (2017, 2018, 2019, 2020); California Department of Education (2022)

and whose full-time equivalent (FTE) teaching duties were 100 are selected. Based
on the number of students and the number of teachers in the most recent years that
are available, the student—teacher ratios in Shanghai and California are calculated.

As shown in Fig. 25, Shanghai and California are comparable regarding the
student—teacher ratio in elementary education, which has remained at about 14%
in the recent a few years in both regions.

3.3.3 Highest Level of Education Received by Elementary School
Teachers

For Shanghai, the highest level of education received by full-time elementary school
teachers was identified based on the Educational Statistics Yearbook of China (MOE,
2019, 2020a, 2021a), in which the total numbers of elementary school teachers
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Fig. 26 Highest level of educational degree received by full-time elementary school teachers in
Shanghai (SH) and California (CA) (%). Source MOE (2019, 2020a, 2021a); California Department
of Education (2022)

whose highest level of education fall into each of the four categories are reported:
postgraduate degrees, bachelor’s degree, associate degree, high school diploma.

For California, the information on teacher education is presented in the Staff
Demographic Data on the website of the California Department of Education
(2022). This dataset include teacher-level information, where there are 10 types of
teacher education, which are regrouped into three large categories for the comparison
between regions: postgraduate degrees (“Doctorate”, “Special”, “Master’s degree
plus 30 or more semester hours”, and “Master’s degree”); bachelor’s degree (“Fifth
year within bachelor’s degree”, “Fifth year induction”, “Fifth year”, “Baccalaureate
plus 30 or more semester hours”, and “Baccalaureate”); and associate degree. The
available statistics for the latest few years are included in the current comparison.

As presented in Fig. 26, the education degree of elementary school teachers in
Shanghai is significantly behind California. In Shanghai, the vast majority (above
77%) of the full-time elementary school teachers had a bachelor’s degree as their
highest level of education, more than 10% held an associate degree or a high school
diploma, and only about 8% had postgraduate degrees. In comparison, more than 40%
of the full-time elementary school teachers in California had postgraduate degrees,
about 60% held a bachelor’s degree, only very few had an associate degree, and no
teacher had a high school diploma or below.

3.3.4 Elementary Education Completion Rate

The elementary education completion rate at the regional level within various coun-
tries is included in the World Inequality Database on Education (OECD, 2022b).
The available completion rate information for Shanghai and California is presented in
Fig. 27, which is above 99% for both regions regardless of the method of calculation.
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Fig. 27 Elementary completion rate by OECD (%). Source OECD (2022b)

3.4 Discussion

In sum, our findings show that, for elementary education, Shanghai has been compa-
rable with California regarding student—teacher ratio and the education completion
rate. However, Shanghai is significantly behind California regarding the proportion
of elementary school teachers with postgraduate degrees. Additionally, the expen-
diture on elementary education per student has been significantly lower than that
in California, although the public expenditure by student in Shanghai has been
steadily growing during the past few years and the proportion of public expendi-
ture on elementary education among the total expenditure for the entire regular K-12
education is comparable between these two regions.

The above indicators might not capture the whole picture of elementary education
in either region, since most of them mainly speak to structural quality (i.e., regulable
characteristics such as student—teacher ratio, enrollment rate, and teacher education),
while information on process quality (i.e., students’ daily experiences in instructional
activities and social interactions) is missing in public accessible database and year-
books. However, researchers suggest that although process quality arguably may be
more critical to students’ learning and development than structural quality, these two
camps of quality indicators are interrelated (e.g., Slot et al., 2015). For instance, with
a lower student—teacher ratio or a smaller class size, each student would be able to
receive more attention and better support from teachers (e.g., Pianta et al., 2005);
teachers with richer pre-and in-service training may gain greater competencies in
teaching, which could lead to higher process quality, such as better instructional
designs and warmer teacher-student interactions (Brithwiler & Blatchford, 2011).
Nevertheless, the following sections of this chapter go beyond statistics, aiming to
present a more vivid picture of elementary education in China through qualitative
examinations of educational practices, policies, and the latest research.
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4 Best Practices

4.1 Emphasizing Teacher In-Service Professional
Development

Elementary education in China emphasizes teachers’ professional development and
morality building so as to ensure high-quality educational services. For this purpose,
elementary schools in China have adopted various approaches, such as arranging
group learning and seminar discussions, setting role models, and peer evaluation.
As elaborated below, the practice in the Mengyuan Elementary Education Group is
presented as an example, which is a group of elementary schools located in Hefei
city, Anhui province, east China.

First, the school holds collective training programs and study tours for teachers to
enhance their skills and competencies in teaching. For instance, junior teachers typi-
cally need to complete “three lessons a year” with support from a team of mentors,
in which they refine their lessons iteratively with suggestions from mentors before
giving an entry-level lesson as an evaluation, an intermediate lesson as a report,
and a final lesson as a demonstration. Second, the leadership group holds work-
shops and activities regularly for team building and mentoring purposes, in which
teachers share their experiences, learn and seek help from each other. Third, the
ethical committee of the school regulates and evaluates teachers’ ethical perfor-
mance, based on which various types of rewards are established, such as respon-
sible teachers, advanced teachers with virtues, outstanding master teachers, and
outstanding education practitioners.

The practices of Mengyuan Elementary Education Group reflect a teacher training
system featured in Chinese elementary education, which emphasizes on teacher
professional development and moral development. Junior teachers are well-supported
by a collective effort from senior teachers and peers through various activities, such
as team buildings, co-developing lesson plans, and professional workshops. Collec-
tive effort among colleagues is unique and has demonstrated a great advantage of
the socialist system in facilitating teacher professional development and promoting
high-quality educational services.

4.2 Dedicated to Students’ Physical and Mental Well-Being

Students’ physical and mental health has always been a major focus of elementary
education. East Beijing Road Elementary School in Shanghai, is taken as an example
to present the joint effort of teachers, parents, and society in promoting students’
physical and mental well-being throughout elementary education.

First, the curriculums in school are committed to the philosophy that “health
comes first”. It offers adequate class hours of physical education (P.E.) classes
covering a wide range of sports, where students can enhance their physique and
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build a well-rounded personality through physical exercise. Through collaborative
teaching research on P.E. classes, schools reinforced the strategy of “learning, prac-
ticing, and competition”, aiming to ensure every student can master at least one or
two sports skills. To diversify teaching strategies, the P.E. classes have incorporated
augmented reality (AR) technology in sports interactions, which could effectively
help with the shortage of sports fields and may serve as an alternative teaching
approach when outdoor sports are restricted by weather, season, or other factors.

Second, mental and physical health examinations offered by the school are
customized to students. The examination report specifies individual students’ phys-
ical examination results and self-reported learning adaptive ability, through which
parents and teachers can closely monitor students’ health conditions. Regarding
health intervention, for instance, the school has established a three-level inter-
vention system for students’ myopia, which enhances students’ awareness to take
autonomous care of their eyes, offers group intervention for nearsighted students,
and integrates medical resources and targeted prescriptions for students with serious
cases.

Third, the school emphasizes home-school cooperation in facilitating students’
mental and physical development in and out of school. The school organizes a series
of activities featuring health education for parents, such as workshops, committee
talks, and WeChat pushes on health-related topics, aiming to promote parents’
engagement in health education and therefore better support students’ development.
For example, in a newsletter for parents, the school calls for parents to spend more
time with their children and to supervise children in maintaining a healthy schedule.
Additionally, the newsletter was accompanied with a video from ophthalmologists,
where they introduce an episode of eye exercise tailored for elementary school
students, to support parents in supervising students in taking care of their eyesight.

East Beijing Road Elementary School’s focus on students’ well-being is shared
broadly across the educational system. Elementary schools in China are dedicated to
promoting the lifelong development of each student through systematic and individ-
ualized physical education plans. Meanwhile, the importance of home-school coop-
eration is well-recognized. Collaborative efforts from school, home, and community
aim to provide a solid foundation for individuals to achieve healthy lives from the
beginning of school years.

4.3 Advocating the Philosophy of Enjoying Learning,
Enjoying Childhood

Elementary education in China has adopted a philosophy of enjoying learning
and enjoying childhood, which suggests that elementary school students should
be released from heavy-loaded learning tasks assigned by adults and be allowed
to enjoy a happy and fulfilling childhood. “Enjoying learning” does not only refer
to positive emotions, but also is associated with a sense of fulfillment, as students
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acquire knowledge and skills, experience love and social connections, and pursue
merit and morality in the process of learning activities. In particular, the “Double
Reduction” policy was implemented by the Chinese government in 2021 to ease
the burden of excessive homework and off-campus tutoring for students undergoing
compulsory education (for details, please see Sect. 7.4). It calls for schools to enrich
students’ experiences within schools. Upgrading after-school service is one of the
major approaches.

For example, the Elementary School Attached to Wuxi Normal School located
in Jiangsu Province in southeast China, has been recognized as one of the seven
model schools by the State Education Commission (the predecessor of MOE) of
China to promote this philosophy nationwide since the 1970s. The school recognizes
the uniqueness of childhood in life-long development and respects peer norms and
culture among children, based upon which they developed featured curriculum. The
curriculum includes age-appropriate skills across domains, such as language, math,
and art, with emphasis on cultivating five merits among students, which are initi-
ation, independence, uniqueness, collaboration, creativity, and responsibility. The
implementation of all-round education and the philosophy of “enjoying learning,
enjoying childhood” in the Elementary School Attached to Wuxi Normal School
is in line with Chinese government’s call for reducing students’ excessive burdens
in K-12 education. Elementary education in China emphasizes the importance of
students’ individual needs and motivation in learning, so as to foster their well-
rounded competence beyond mastering knowledge even when classroom instructions
focus on certain subject domains.

Another example is the New World Experimental Elementary School Affiliated
to Shanghai Theatre Academy in Pudong district, Shanghai. To design an after-
school program that is enjoyed by students, trusted by parents, and recognized by
society, the school developed a “one principle, two teams, and three strategies”
framework. “One principle” refers to the full coverage principle that the after-school
program should cover all the students who would like to participate during weekdays.
“Two teams” refer to collaborations between a faculty team consisting of full-time
teachers within the school and a volunteer team recruited outside of the school. “Three
strategies” refer to thoughtful designs implemented in student application, program
activities, and staff benefits. Regarding student application, the school features flex-
ibility for students and their families in choosing after-school services that meet
their diverse needs. Students can choose to enroll in a short-term or long-term
after-school program and can also choose among three durations each time (i.e.,
after school to 4:30 pm, to 5:30 pm, or to 6:00 pm). Regarding program activities,
various after-school activities are offered to meet students’ various interests, which
can be grouped into three categories: physical activities including sports and dance,
academic activities including tutoring and consulting services, and art and science
activities including both social science and natural science-related topics. Regarding
staff benefits, due to the extended workload associated with the after-school services,
the school provides a certain degree of flexibility in accounting faculties’ working
hours and offers performance-based incentives and awards for faculties. The after-
school services offered in the New World Experimental Elementary School Affiliated
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to Shanghai Theatre Academy addressed the national call of reducing students’ exces-
sive burdens. By carefully design featured after-school services, elementary schools
are committed to meet students’ individual needs and are dedicated to supporting
teachers in balancing their working hours.

S Inspiring Stories

5.1 Lai Xuanzhi: Cultivating World Champions
Jrom a Remote Village

Qixing Elementary School is located in a remote village in Guangdong province,
south China. It mainly serves children of migrant workers and those who were left
behind by parents working in a different city. In this school, there is a legendary
physical education teacher, called Lai Xuanzhi. He established a jump rope team
that has been leading elementary school students there setting world records one
after another. For instance, at the World Rope Skipping Championships in 2016,
the team won the group championship, broke five world records, and became “a
dream team” of rope skipping in the world. At the Jump Rope World Cup in 2019,
17 students from the team won 85 gold medals and broke seven match records with
competitors from 26 countries and regions.

When Lai started to work at the school right after graduating from the Wuhan
Institute of Physical Education in 2010, he was shocked by the great shortage of
sports facilities. To meet students’ needs for sports, he repaired damaged sports
equipment whenever he had time and paved the playground with a hoe every day
after work. These efforts earned Lai the nickname “the director of logistics™ at the
school. In 2012, Lai started to feature rope skipping in his teaching, considering it a
potential breakthrough for the students to connect with the bigger world outside of
this small village. Through years of exploration, Lai has been advancing his teaching
strategies. Under his instruction, more than 30 world champions and 11 world records
have emerged from the school team. Rope jumping has become an essential part of
the school culture, which gains more resources and attention for the school and, in
return, uplifts the educational quality of the remote village. In addition to promoting
rope skipping within his school, Lai also shares his expertise and wisdom with other
schools, driving the spirit of sports in the broader community.

Lai’s commitment and success are driven by his personal experiences and the
benefits he saw from participation and excellence in sports during his childhood.
He is dedicated to serving the next generation as a P.E. teacher, aiming to support
children who are born in less favorable situations. Lai is just one example of numerous
educators serving rural areas in China. Regardless of the challenges of conducting
high-quality education in the remote villages, educators there have been trying their
best to accommodate students’ needs and advance their teaching strategies, to better
support student success.
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5.2 Long Jihong: Empowering Individual Students

Long Jihong is the present principal of Datong Elementary School in Hunan province,
south China. She has served as the principal of eight elementary schools in the Furong
district with extraordinary teaching performance acknowledged by the Changsha
Municipal Education Bureau.

Long invited a team of educational experts to develop a system of curriculum,
called Meili Yuan (which translates to beautiful garden) and aims to support students’
individual needs and unique characteristics. The curriculum includes over 50 elective
courses in four categories—Ilife and health, roles and responsibilities, interaction and
cooperation, and creativity and aesthetics. These courses aim to promote students’
awareness of health and responsibilities and their abilities to communicate with others
and appreciate the beauty of life. Many featured courses are tailored to students at
different grades, such as Future Nova Host, Slam Dunk, Little Manager of Emotion,
etc. One of the most popular courses is Healthy Little Kitchen, in which students
learn cooking skills such as making pastry, pan-fried eggs, and cold noodles as well
as knowledge about nutrition. When the curriculum registration system went online
for the first time, it only took about 10 min for all the 50 + courses to be registered
by over 1,000 students. Since then, this curriculum has been promoted around China
and has won multiple awards at the provincial and the national level.

As Long suggests, schools should be committed to igniting and inspiring students’
passion, creativity, and self-regulation. If there is a morning bell awakening children’s
souls every day, teachers and all educational practitioners are to be perseverant bell
ringers. The curriculum should serve as a tool, encouraging students to pursue their
interests, providing opportunities for them to discover their talents, and supporting
their autonomy and self-regulation in lifelong learning.

5.3 Yu Yedong: Sowing the Seeds of Science in Students’
Hearts

In 2008, an elementary school student called Yu Danyang won the gold medal in the
23rd China Adolescents Science & Technology Innovation Contest. Danyang is one
of many students supervised by Yu Yedong, who supports elementary school students
in making inventions based on their everyday life, such as walnut crackers, vegetable
slicers, and anti-fog mirrors. Yu believes that educators need to help students gain
competencies and perseverance in science and technology, to prepare them for the
future (Jiang et al., 2015).

Since becoming the principal at Dongsheng Elementary School, Yu has led
teams to develop customized courses for the school, including Approaching Science,
Voyage in the Sea of Books, Fun with Math, and Fun with English, to enhance
students’ autonomy in learning through collaboration and inquiry. In language art
classes, teachers promote students’ critical thinking skills by encouraging students
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to ask questions; in math classes, teachers facilitate students’ divergent thinking
by encouraging them to figure out a problem with as many solutions as possible;
in science classes, teachers supervised students in conducting surveys and inter-
views and encouraging them to connect scientific and technological innovation with
the larger classroom of society. Further, Yu has launched a science and technology
program at the school to facilitate students’ motivation, competency, and efficiency
in learning. This program includes seasonal festivals and more than 20 guest lectures
per year, which allows students to learn and to think across disciplines based upon
problems and issues grounded in their own experiences.

The practice of Yu reflects the trend of Chinese education, which emphasizes
bridging the knowledge in textbooks with students’ everyday lives, since the begin-
ning of the formal school education. Through observing and identifying problems in
real-life and conducting scientific reasonings and examinations, students are encour-
aged to put their unique ideas into practice, which cultivates an innovative spirit,
shapes their attitudes and beliefs towards science, and fosters beliefs as lifelong
learners.

6 Latest Research

6.1 An Overview of Research on Elementary Education
in China

Academic articles written in Chinese focusing on elementary education and published
between 2012 and 2022 are searched in a major Chinese academic database - China
National Knowledge Infrastructure (CNKI). The total number of articles found is
768,485. The frequencies of the 20 most-used keywords in these articles are retrieved
from the CNKI database and these keywords are grouped into themes. As presented in
Fig. 28, the most studied theme is Chinese language arts education, which includes
keywords such as Chinese language arts (xiaoxue yuwen) in elementary schools,
Chinese language arts classrooms (xiaoxue yuwen ketang) in elementary schools,
Chinese language arts instruction (xiaoxue yuwen jiaoxue) in elementary schools.
The second most studied theme is education and teaching strategies in math, which
includes keywords such as math in elementary schools (xiaoxue shuxue), math
instruction in elementary schools (xiaoxue shuxue jiaoxue), and math classroom
in elementary schools (xiaoxue shuxue ketang). The third most studied theme is
education and teaching strategies in English language, including keywords such as
English in elementary schools (xiaoxue yingyu) and English language teaching in
elementary schools (xiaoxue yingyu jiaoxue). Meanwhile, emphases have been drawn
to students’ core competencies (hexin suyang), P.E. (xiaoxue tiyu and xiaoxue tiyu
Jiaoxue), music education (xiaoxue yinyue), and information technology (IT) (xinxi
Jishu).
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6.2 Research Focus and Originality

Featured topics in Chinese educational research and practices focusing on the elemen-
tary education stage can be summarized into the following three: emphasizing the
all-round development of students, promoting educational equity and justice across
regions, and protecting individual differences and creativity. Each of these themes
is elaborated in the sections below.

6.2.1 Holistic Development (Quanmian Fazhan)

Elementary education in China emphasizes students’ all-round development, which
is grounded in everyday instructions in each subject domain. For instance, Li (2004)
discusses a reading-and-writing integrated teaching mode, which treats reading as
the foundation for writing and regards writing as an opportunity to promote reading.
Su (2004) discusses that math education in elementary school should invite students
to engage in observation, analysis, analogy, supposition, induction, generalization,
and deduction, so as to promote the development of divergent thinking and critical
thinking. In terms of English education, Lu (2021) emphasizes the importance of
real-life scenarios in helping students learn to use English in context and enhancing
their awareness and competencies in cross-cultural communication.

One major feature of the holistic education in elementary education in China is
“Integrated Education”, which refers to the integration of five education domains:
moral, intellectual, athletic, aesthetic, and labor education (Zhu, 2003). For instance,
Jia (2018) discusses a moral education approach based on tea culture. Liu (2021)
proposes incorporating traditional dough sculpture in elementary school art educa-
tion. Shi and Zhao (2022) integrate labor education and science education in
elementary schools through STEM curriculums. Further, Zheng (2021) suggests
that Integrated Education should be intentionally incorporated into instructions with
thoughtful discussions among teachers’ co-design of lesson plans.

Another major feature of the all-round education is future orientation, focusing
on cultivating students’ competencies to become lifelong learners. For instance,
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Liu (2001) discusses the essential role of information and technology education
in cultivating lifelong learners in elementary and secondary schools. Zheng (2014)
reports a farewell curriculum designed for students prior to their elementary school
graduation, which includes three components: experiencing life in middle school,
graduation travel, and critical thinking on social issues. Xiao et al. (2021) develop
an instrument assessing elementary students’ competencies in STEM with partic-
ular emphasis on analyzing and solving problems with interdisciplinary knowledge,
which s believed to be essential for students’ learning in later school stages. Similarly,
Yu et al. (2021) develop an evaluation framework for mid and upper grade elemen-
tary school students, targeting their skills in searching and utilizing information via
technologies.

Additionally, researchers have emphasized the importance of meeting students’
needs and gaining competencies in physical exercises. Peng and Liu (2015) discuss
the essential role of physical education in childhood and early adolescence in building
perseverance in engaging in physical experiences regularly, so as to lay a solid foun-
dation for students’ lifelong participation in sports. Feng (2021) emphasizes the crit-
ical influence of school culture in helping students form a lifelong affinity for sports.
Further, Huang (2020) suggests turning elementary school students into “facilitators
of sports and health” in their community so as to strengthen students’ competencies
and beliefs in living healthy lives. In sum, it has been well recognized that elementary
schools play an essential role in building a solid foundation for future citizens to live
a healthy and happy life by providing access, guidance, and support for students to
engage in sports activities and shaping their beliefs in healthy lives.

6.2.2 Promoting Educational Equity Between Schools and Regions

To address the issue of unequal distribution of education resources between “top-
notch” schools and other schools in the same city, the “Enrollment based on Local
Residency” ( jiujin fenpei) policy suggests that all students should be able to receive
compulsory education services in the school district based on the place of residence
of their household registration regardless of the students’ academic abilities or their
family background. Researchers discuss that this policy represents the interests of
the vast majority as it could facilitate the integration of the educational resources
across social classes (Huang, 2016; Zheng & Wang, 2014). However, Shao (2019)
discusses two essential aspects of implementing the nearby enrollment policy to
provide high-quality education for all students: one is the collaboration between
public and private education institutions, and another is evidence-based admission
policy and procedure with support from information technology. Further, to address
educational inequality within schools, tracking has been discouraged or forbidden
in more and more cities. Instead, Zhang (2021) proposes an “ecologically balanced”
approach to increase diversity within classrooms, which includes factors such as
students’ interest and specialization, and family background and parenting styles.
The unequal distribution of educational resources across regions in China has
been well-recognized that the rural and the Middle and Western Parts of China has
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a greater shortage in educational resources than their economically more developed
counterpart. One major aspect of the shortage is high-quality teachers. To address
this challenge, on the one hand, the National Training Plan for Elementary and
Secondary School Teachers (or the National Training Plan) put forward by the
Chinese government is aimed to promote professional development for in-service
teachers in regions of need. Researchers discuss that, through top-down designs and
evidence-based teacher education, this plan significantly improves teachers’ compe-
tencies in instruction, facilitates professional development, and promotes nationwide
public welfare (Cui et al., 2019; Zhu, 2010). On the other hand, the Special-Post
Teacher Recruitment Program (or the Special-Post Program) jointly launched by
MOE and three other departments aims to increase teacher quality in regions in need
from the start, by recruiting high-quality college graduates to serve elementary and
middle schools in rural and the Middle and Western Parts of China. It is believed
that this program upgrades the staffing structure in rural areas (An & Ding, 2014)
and creates new employment options for college students, which helps alleviate their
job-searching anxiety and offers opportunities to actualize their goal of making a
difference (Shi, 2006).

In addition to the above national plans, researchers have discussed other
approaches to promoting educational equity across regions. For instance, Chen et al.
(2019) discuss training all-subject teachers in rural schools, who would not only be
content experts across subject domains but should deeply believe in education as a
way to shape the future, even for children growing up in unfavorable conditions. Shi
(2011) discusses a teacher exchange program, which allows the mobility of educa-
tional resources as urban teachers serve as volunteers in rural schools in turn. Sheng
and Zhang (2021) discuss building Hope schools in remote areas with a joint effort
between the schools and the local communities.

Besides improving teacher quality, financial support has been provided to rural
students from impoverished families during compulsory education. For instance,
the “Two Exemptions and One Subsidy” policy is a national policy, which provides
rural students with free textbooks, exempts them from miscellaneous fees, and subsi-
dizes certain living expenses for them. Researchers have discussed that the policy
has diminished economic obstacles for numerous students in need, accelerated the
popularization of free compulsory education in rural regions, and has made a signif-
icant achievement in reducing poverty, which optimizes the configuration of educa-
tion resources and supports the nation in realizing sustainable economic and social
growth (Li, 2008; Nong, 2015).

6.2.3 Supporting Autonomy and Creativity

Elementary education in China values students’ autonomy in learning and creative
thinking. Taking research focusing on language art in elementary schools as an
example, researchers suggest that reading and writing are processes of individual-
ized learning and creating, where personalized observations and unique perspectives
would be valued, rather than being trimmed based on certain obsolete right answers
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for the sake of standardized testing (Cao, 2009). To achieve this, Du (2021) highlights
the importance for educators to observe students’ individualized reading experiences
and support students’ autonomy in reading. Specifically, Ge (2022) proposes a form of
writing workshops, where students engage in topic selection, brainstorming, writing,
and revision. During the process, students and teachers can discuss as partners with
equal status, and conversations among peers are encouraged so as to engage and
inspire students in creative writing.

Similarly, autonomy and individual differences are highly valued in instructions
in other subject domains. In the context of math education, Meng (2019) discusses
learning contexts customized for elementary school students from three aspects—
learning environment, learning content, and learning strategies. In arts education,
Yu (2016) discusses the importance and values of students’ unique expressions in
instructional moves, such as appreciation, creation, and evaluation. Further, Li (2020)
advocates the project-based learning approach for school-based curriculums, where
students are allowed to customize their learning by engaging in in-depth discussions
with teachers and collaborations with peers. Even for homework assignments, Peng
(2014) proposes that teachers and students should be partners in co-designing assign-
ments to meet individualized instructional goals, which is specified by Lin (2021)
as a hierarchy of homework—basic homework, extended homework, and innovative
homework.

Creativity has been highly valued in elementary education in China. Ren and
Qi (2020a, 2020b) discuss an instructional pattern that could facilitate innovative
thinking, which is divided into five instructional moves including induction, creation,
design, realization, and summary. Qiu (2021) emphasizes the essential role of collab-
orative learning in cultivating spirit and competencies in creativity, where students
collaborate with peers in exploring novel ideas driven by issues grounded in prac-
tice. From the assessment perspective, Liu and Mencius (2011) develop a creativity
assessment scale for elementary and secondary school students, which includes
three dimensions: creative personality, sense of creativity, and creative thinking.
Feng (2017) develops a scale assessing creative problem-solving skills for elemen-
tary school students based on the information processing theory, which includes
identifying problems, processing information, and analyzing and solving problems.

7 National Policies

7.1 Policy Development on Elementary Education in China

Fundamental educational policies regulating elementary education in China can be
grouped into two major categories. One focuses on teacher professional development
and another focuses on student all-round development. A part of all-round develop-
ment is students’ physical and mental health, which is elaborated in Chap. 10 of this
book.
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7.1.1 Teacher Ethics and Professional Development

Professional Ethics for Elementary and Secondary School Teachers (MOE, 2008)
emphasizes Chinese fine traditions of teachers’ ethics and reflects the increasing
demands from the society regarding the professional development for teachers in
elementary and secondary schools. The document defines teacher professional ethics
from the following six aspects: patriotic and law-abiding, devoting to work, caring for
students, delivering knowledge and cultivating spirit, being exemplars for students,
and lifelong learning. The document is a guideline for educational practices and has
served as criteria for evaluating teachers’ interactions with students, schools, and
society. Below is a clause from the document, as well as that from two subsequent
policies.

Elementary and secondary schools should prioritize teacher ethics development, which needs
to be incorporated into the whole process of teacher professional development and evaluation.

— Guidelines on Building the Long-term Mechanism of Teacher Morality Construction in
Elementary and Secondary Schools (MOE, 2013)

Training programs for in-service teachers of elementary and secondary schools should
address the needs of the nation and the requirements of the society of the times. The design
of teacher training programs should take related theories and practices at home and abroad
as references, which is encouraged to include the following four modules: ideal and faith,
moral sentiments, solid content knowledge, and love and benevolences.

— Guiding Standards for Elementary and Secondary School Teacher Training Curriculum
(Teacher Morality) (MOE, 2020b)

7.1.2 Student All-Round Development

There have been several national policies dedicated to promoting all-round education
in the stage of elementary and secondary education. It has been well recognized
that students’ learning outcomes should be evaluated beyond testing scores, and
also include a focus on merit, creativity, and all-round development (MOE, 2008).
As shown in the clauses below, these policies cover domains such as art, physical
exercise, and moral development:

The evaluation of students’ learning outcomes in art education should adhere to theories and
science in education, and child development. It should simultaneously consider students’
learning in the art classroom and their experiences in artistic practices, should highlight
students’ learning achievements as well as their learning attitudes, and should keep a balance
between designing basic requirements for all students and encouraging specialized students
based on their interest and strength.

— Methods for Evaluating the Artistic Quality of Elementary and Secondary School Students
(MOE, 2015)

P.E. should reflect the notion of educational equity. The government and schools should
ensure every elementary school student’s right to receive physical education. Facing the
reality of imbalanced development across regions and between the rural and urban areas,
the Standard regulates physical equipment and facilities in elementary schools by clarifying
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two categories of requirements: basic and optional. The basic requirements are compulsory
regulations for all elementary schools, and the optional requirements allow autonomy and
serve as goals for schools.

— Equipping Standard of Equipment and Facilities for Physical Training in Elementary
Schools (MOE, 2020c¢)

Labor education should be incorporated in elementary school through college. In lower
grades in elementary schools, labor education should be grounded in children’s personal
living needs. With safety awareness embedded throughout, the goal of labor education at
this stage is to help children understand that everyone needs to work in society and to provide
opportunities for them to enjoy working and cherish the fruitful results.

— Guidelines on Labor Education for Elementary, Secondary, and Higher Education (Trial)
(MOE, 2020d)

Moral education plays a big role in elementary and secondary education. In middle and
upper grades in elementary school, students should be offered opportunities to understand
the culture, history, and development of their hometown as well as the country. Based on
stories in daily life and those shining through Chinese culture and history, students gain a
sense of social norms, develop merits, and enhance their love for the country and people.

— Guide to Moral Education for Elementary and Secondary Schools (MOE, 2017)

7.2 Current Policy Highlights

In recent years, significant effort in elementary education in China has been spent
on easing students’ excessive burdens, which is driven by the Guidelines on Further
Easing the Burdens of Excessive Homework and Off-Campus Tutoring for Students
Undergoing Compulsory Education (the State Council, 2021). The document is
released in the social context where the on-campus formal education seems to be over-
shadowed by extensive off-campus tutoring institutions during the stage of compul-
sory education, which has created significant mental and financial burden to students
and their families. To bring students back to campus, the document indicates that,
besides regulating off-campus tutoring practices, it is critical to improve the quality of
teaching and other educational services offered on campus. To achieve this goal, the
document provides lots of guidance to schools, such as designing homework assign-
ments based on scientific evidence and reducing the amount of time students need
to spend on homework as much as possible, implementing after-school services to
address students’ diverse needs, and optimizing educational administration practices
to better supports students and teachers. Below are quoted clauses and a follow-up
policy.

Standards regarding the total amount of homework across subject domains in each educa-
tional stage need to be established. For elementary school students in the first and second
grades, they should not be given any written assignments that have to be finished at home,
although they may take a certain amount of exercises in school to reinforce what they have
learned. For third to sixth graders, their written assignments should not take more than 60
minutes on average, and that for middle school students should be kept under 90 minutes.
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— Guidelines on Further Easing the Burdens of Excessive Homework and Off-Campus
Tutoring for Students Undergoing Compulsory Education (the State Council, 2021)

Examinations in written formats are not allowed in the first and second grades. For other
grades in compulsory education, schools can hold examinations once at the end of each
semester. Middle schools may add a mid-term exam based on the practical needs of certain
subjects. Regional or cross-school examinations are forbidden throughout compulsory
education, except for students in the graduating grade in middle school.

— Notice on Strengthening the Management of Examinations in Compulsory Education
Schools (MOE, 2021b)

8 Summary

Elementary education is the beginning of formal education and the starting point
of compulsory education in China, which serves as the foundation for individuals’
lifelong development and the sustainable development of the country. Thus, receiving
elementary education is both a right and obligation of every citizen in China.

Nationwide, the number of students and teachers in elementary education in China
ranks top in the world. With strong support from the government and great efforts
from all educational practitioners, the advancement of public elementary schools is
ensured. This is evidenced by the comparable government expenditure on elementary
education as a percentage of GDP with most developed countries, the guarantee of
fine infrastructure and teachers’ qualifications, the high gross enrollment rate and
completion rate, and the high proportion of children in Grade 2 or 3 achieving at
least a minimum proficiency in math. Further, the comparisons between Shanghai
and California demonstrate that they are comparable in many aspects, such as the
percentage of expenditure on elementary education in the total expenditure on regular
K-12 education, student—teacher ratio, and elementary completion rate.

Nonetheless, elementary education in China still falls behind developed countries
in a few aspects, particularly in terms of the expenditure on education per student
and teacher education. Although the expenditure on education per student in China
is growing in recent years, it is still not comparable with developed countries, which
could be explained by the huge population and significant diversity within the country.
The importance of high-quality teachers has been well-recognized, which is why
normal universities’ have been desperate in developing and improving teacher educa-
tion for pre-service teachers both at the undergraduate and the graduate levels and
provide opportunities for professional development for in-service teachers. Further,
several top-notch comprehensive universities in China have established graduate
programs to advance K-12 teacher education, taking the advantage of the univer-
sities’ world-class resources and achievement in various subject domains (e.g., the
School of Education at Shanghai Jiao Tong University).

Besides comparisons based on statistics, this chapter also qualitatively demon-
strates the philosophy and characteristics of elementary education in China through
featured teaching practices, contemporary educational research, and critical educa-
tional policies. First, morality could not be emphasized enough in Chinese education,
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which not only refers to cultivating students’ virtue but also highlights teachers’
professional ethics. Second, students’ all-round development and well-being are
the ultimate goals of elementary education in China. Beyond content knowledge in
certain subject domains, emphases have been drawn on students’ physical and mental
health, interdisciplinary ability, creative thinking, and the competencies in applying
knowledge in solving real-life problems. Third, policies, practices, and research
have been going hand-in-hand in elementary education in China. With the evidence
provided by educational research, educational policies have been providing guid-
ance and serving as the safeguard for educational practices, such as reducing student
burden, promoting all-round development, and addressing the issue of educational
equity.

In sum, elementary education in China has been offering a solid and comprehen-
sive foundation for individuals in their early stages of lifelong development. Elemen-
tary education in China has been and will further improve its capacity in fulfilling
its mission—helping students gain competencies and prepare for the further.
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Chapter 3 ®)
Secondary Education (Middle School) s
in China
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Abstract Compulsory education in China refers to the mandatory, free, and
universal education that all school-age children and teenagers receive, which includes
six-year elementary school and three-year junior secondary school (middle school).
Nine-year compulsory education in China is of great significance because it is
closely associated with the healthy growth of hundreds of millions of children, the
development of the country, and the future of the nation. This chapter focuses on
the latter stage of compulsory education in China, namely the three-year junior
secondary education (middle school), and attempts to present the educational land-
scape by including both quantitative and qualitative information in seven different
sections. This chapter first provides an introduction of compulsory education and
junior secondary education in China; then it highlights important education data of
China in an international context. The third section proposes representative indicators
to reflect the excellence level of junior secondary education for China and the world.
The next two sections share best practices in the development of junior secondary
education and inspiring stories of educators in this sector. It then reviews the latest
literature and research focus on the field of junior secondary education. Lastly, the
chapter outlines key policy documents on developing junior secondary education.
In general, Chinese government has been striving to facilitate the well and balanced
development of junior secondary education. Significant progress has been made over
the years, yet aspects that should be improved and strengthened are also discussed.
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1 Introduction

1.1 Compulsory Education in China

Since the founding of the People’s Republic of China (PRC) in 1949, the low literacy
rate had been plaguing the country. According to statistics, over 80% of the popu-
lation in China was illiterate in 1949, with illiteracy rates in rural areas exceeding
95% (Cheng, 2010). To battle illiteracy, the Chinese government launched several
rounds of adult literacy campaigns and proposed various initiatives over the years,
including the issurance of the Compulsory Education Law of the People’s Republic
of China in 1986. According to the law, children who reach six years old should
be enrolled in elementary schools, and in areas where conditions are not available,
the age for children to enter elementary schools could be postponed to seven. More-
over, in places where junior secondary education is universalized, all elementary
school graduates should enter nearby middle schools without taking any entrance
examinations (National People’s Congress, 1986).

Since the implementation of the Compulsory Education Law, significant progress
has been made in terms of increasing literacy levels in China. In 2001, Chinese
government declared that the country had basically succeeded in promoting nine-
year compulsory education and in eradicating illiteracy in most areas of the country
(Zhai et al., 2012). In 2011, Chinese government announced universal access to the
compulsory education system (ibid). In 2018, the nine-year compulsory education
graduation rate of China reached 94.2%, and there was a total of 213,800 elementary
and secondary schools with 149.9 million students (Chu, 2019).

China has achieved one of the highest literacy rates in the world, which is a great
achievement given that the country’s elementary school enrollment rate was only
about 25% in 1949 (ibid). More importantly, children in China enjoy more opportu-
nities to enter school and can seek increased equal opportunities to a quality education
over the years. In the new era, China continues striving to further improve the quality
of compulsory education in a more balanced way. In 2021, the Chinese government
launched an initiative to promote the high-quality and well-balanced development of
compulsory education at the county level (Xinhua, 2021a). According to a directive
Notice on Promoting Quality and Balanced Development of Compulsory Education
at County Level issued by Ministry of Education (MOE) of China, the initiative
will be spearheaded by several county-level areas in each provincial-level region
in the next three to five years before being implemented nationwide (MOE, 2021a).
Under the initiative, relevant mechanisms are being developed and improved to allow
schools greater autonomy and to help stimulate school vitality in their daily opera-
tions. Measures are being rolled out to promote the balanced distribution of education
resources, and policies are being devised to enhance the education and care of chil-
dren who do not live with their parents, students with disabilities, and other groups
of special need. The goal of achieving a high-quality and well-balanced compulsory
education is expected to be fully completed by 2035.
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1.2 Junior Secondary Education (Middle School) in China

As part of compulsory education, junior secondary education (middle school) helps
ensure the transition from elementary school to senior secondary school is smooth,
strong, and consistent for all students, which plays an important role for the healthy
development of children, for social progress, as well as for the future of the nation.
According to Educational Statistics Yearbook of China 2020, the total number of
junior secondary schools in China reached 52,805 in 2020, with 13,981 schools in
urban areas, 24,583 schools in counties and towns, and 14,241 in rural areas. The total
number of entrants to junior secondary schools reached 16,320,964, with 7,567,836
female students and 8,753,128 male students, and the total number graduates of
junior secondary school students in 2020 was 15,352,918, with 7,119,444 female
students, and 8,233,474 male students (MOE, 2021b).

Junior secondary education in China typically lasts for three years consisting
of the seventh through nineth grades. Students of the same grade are divided into
different classes. The number of students in each class varies according to the enroll-
ment of a particular year, typically ranging from fewer than 25 students to more than
66 students with the mode between 46 and 55 students (MOE, 2021b). In junior
secondary schools, students are required to learn a variety of liberal arts and science
subject courses, such as Chinese language arts, math, a foreign language (i.e., English,
Japanese), physics, chemistry, biology, politics, history, geography, as well as phys-
ical education (P.E.), music, and art. The national prescribed curriculum is supposed
to be an extension of that of the elementary school both in depth and size, and thus
students are expected to have deeper and better understanding of the course materials.
Atthe end of junior secondary education, students are required to take graduation tests
for all the subjects, and those who pass receive a graduation certificate and are eligible
to take the senior high school entrance examination (Zhongkao). The high school
entrance examination is an important local unified examination, which usually takes
place annually at the end of June. Student performance on this examination serves
as the main admission criteria for senior secondary schools. According to statistics,
the promotion rate from junior senior secondary schools to senior secondary schools
has been increasing from 40.60% in 1990 to 94.6% in 2020 (National Bureau of
Statistics, 2021).

In addition to regular subject courses, students in junior secondary schools also
participate in a variety of school-based extracurricular activities (i.e., sports teams,
dance clubs), particularly in the context of the “Double Reduction” policy. By the
end of October of 2021, it is estimated that 99% of the 143 thousand elementary
and middle schools have provided after-school services, 92.7% for physical and
art-related activities, 88.3% for reading activities, and 87.3% for science-related or
interest clubs (Ding, 2022). Students can choose activities based on their interests.
The intent of providing such diverse extracurricular activities is to help students
expand their knowledge and widen their vision so that they can be better prepared
for the ever-changing world.
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Junior secondary school students are also required to engage in community
services such as general cleaning. Students take turns to clean their classrooms and
the playgrounds once a day in a group. This cleaning requirements are intended to
cultivate a sense of personal responsibility and a strong work ethic. Moreover, the
Course Standard of Labor Education of Compulsory Education published in 2022
also requires students to participate in such activities as cleaning, family cooking,
and ceramics (MOE, 2022).

2 Highlighting Data

This section aims to highlight important data on junior secondary education of China
in an international context. To be more specific, ten relevant variables are selected
from open databases including the Program for International Student Assessment
(PISA) and the Teaching and Learning International Survey (TALIS). For comparison
purposes, data results for seven developed countries, i.e., the United States (U.S.),
Germany, France, the United Kingdom (U.K.), Japan, the Republic of Korea (ROK),
the Netherlands, are presented in parallel.

It is worth noting that the target population of the PISA assessment is 15-year-old
students, and only selected provinces and/or cities in China (i.e., Beijing, Shanghai,
and Jiangsu, Zhejiang) have participated in the assessment. Similarly, only teachers
sampled from Shanghai participated in the TALIS assessment. Thus, the following
analysis provides only partial insights, and can be only generalized to and represent
junior secondary education in the relatively developed regions in China.

2.1 Learning Time Per Week in Total

Students’ learning time has been linked to school academic pressure. The total
learning time of students per week (minutes) is retrieved from the PISA 2018 dataset.
The results are presented in Fig. 1.

As seen in Fig. 1, student total learning time per week ranges from 1592.07 min
to 1880.40 min among the eight countries. Students in China tend to have the longest
learning time, followed by the U.S., ROK, Japan, France, the Netherlands, the U.K.,
and students in Germany report the shortest learning time per week.

Moreover, it seems that the learning time of students in the Asian countries (i.e.,
China, ROK, Japan) is much longer than that of students in the Western countries
(i.e., Germany, the U.K., the Netherlands, France), which may relate to the different
education systems between the countries.
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Fig. 1 Learning time per week in total (minutes). Source Adapted from OECD (2019a)

2.2 Economic, Social, and Cultural Status

Economic, Social, and Cultural Status (ESCS) is one of the most important predic-
tors of student learning outcomes (Ma, 2021). The PISA 2018 index of ESCS is
derived from three variables associated with family background: “parents’ highest
occupational status”, “parents’ highest level of education”, and “home possessions”
(OECD, 2019a). The ESCS scores are transformed to a scale with a mean of zero
and a standard deviation of one in PISA 2018. A score above zero means that the
socioeconomic status of students in the specific country is higher than the average of
the OECD countries, while a score below zero means that the socioeconomic status
of students in the specific country is lower than the average of the OECD countries.

The results of student ESCS scores are presented in Fig. 2.
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Fig. 2 Student economic, social, and cultural status (ESCS). Source Adapted from OECD (2019a)
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As seen in Fig. 2, the average ESCS of students shows different levels across the
eight countries. Specifically, the ESCS score of Chinese students is the lowest (index
score is —0.36), followed by France, Japan, Germany, the U.S., ROK, and the U.K.,
and students in the Netherlands have the highest ESCS level. The results reflect that
China is still categorized as a developing country with the largest student population
in the world, while the others are developed countries.

2.3 Academic Literacy

In PISA 2018, 15-year-old student academic literacy in math, reading and science
are measured and recorded. Specifically, “mathematical literacy” in PISA 2018
refers to an individual’s capacity to “formulate, employ, and interpret math in a
variety of contexts” (OECD, 2019a). It includes “reasoning mathematically, and
using mathematical concepts, procedures, facts, and tools to describe, explain and
predict phenomena” (ibid). It assists individuals to recognize the role that math
plays in the world and to make the well-founded judgements and decisions needed
by constructive, engaged, and reflective citizens. Reading literacy in PISA 2018
refers to the ability to “understand and use those written language forms required
by society and/or valued by the individual” (ibid). Readers can construct meaning
from texts in a variety of forms. They read to learn, to participate in communi-
ties of readers in school and everyday life, and for enjoyment. Scientific literacy
in PISA 2018 assesses students’ content, procedural and epistemic knowledge, as
well as scientific competencies to “explain phenomena scientifically, evaluate and
design scientific inquiry, interpret data and evidence scientifically” (ibid). The results
for mathematical, reading, and scientific literacy are presented in Figs. 3, 4 and 5
respectively.

As seen in figures above, Chinese students consistently rank first among the coun-
tries in all of the three subjects. Moreover, it seems that students in Asian countries
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Fig. 3 Mathematical literacy. Source Adapted from OECD (2019a)
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Fig. 4 Reading literacy. Source Adapted from OECD (2019a)
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Fig. 5 Scientific literacy. Source Adapted from OECD (2019a)

(i.e., ROK, Japan) perform better than their counterparts in the Western countries
(i.e., the U.S., Germany, France, the U.K., the Netherlands).

2.4 Fear of Failure

In PISA 2018, students are asked to report the extent to which they agree with the
following statements: “When I am failing, I worry about what others think of me”;
“When I am failing, I am afraid that I might not have enough talent”; and “When
I am failing, this makes me doubt my plans for the future”. These statements are
combined to create the index of fear of failure.

Positive values in this index mean that the student expresses a greater fear of
failure than did the average student across the OECD countries. Negative values in
this index mean that the student expresses a lower level of fear of failure than the
average student across the OECD countries. The results are presented in Fig. 6.
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Fig. 6 Fear of failure. Source Adapted from OECD (2019a)

As seen in Fig. 6, the fear of failure of Chinese students is at a medium level
compared with that of students in other countries. Students from Japan, the U.K.,
ROK, and the U.S. tend to have higher levels of fear of failure, while students
in Germany and the Netherlands tend to have lower levels of fear of failure. The
results might occur due to a variety of reasons such as student past success or failure
experiences and how school teachers guide students to face failures.

2.5 Eudaemonia: Meaning in Life

Perceived meaning in life reflects student attitudes toward life. In PISA 2018, students
are asked to report the extent to which they agree with the following statements: “My
life has clear meaning or purpose”; “I have discovered a satisfactory meaning in life”;
and “T have a clear sense of what gives meaning to my life”. These statements are
combined to form the index of meaning in life.

Positive values in the index indicate greater meaning in life than the average
student across the OECD countries. Negative values in this index indicate lower
meaning in life than the average student across the OECD countries. The results are
presented in Fig. 7.

As seenin Fig. 7, the level of Chinese students’ perceived meaning in life is similar
with that of students in the U.S., Germany, France, and ROK. However, students in
the U.K., Japan and the Netherlands tend to have lower levels of perceived meaning
in life.
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2.6 Professional Development

Professional development refers to the various activities (i.e., courses/workshops,
education conferences, qualification program, observation visits to other schools,
mentoring) that can help develop an individual’s knowledge and skills, as well as other
characteristics as a teacher. In TALIS 2018, teachers from different regions or coun-
tries are asked to evaluate how effective they perceive the professional development
they have participated in. The results are presented in Fig. 8.

As seen in Fig. 8, the scores of perceived effective professional development
ranges from 9.84 points to 14.05 points across the countries. Teachers in China
tend to report a relatively lower level of effective professional development (=11.95
points) compared to those from the U.S., France, ROK, and the Netherlands, while
it is higher than those from the U.K. and Japan.

14.05

1.95 1235 15 11.99 12.24

China U.S. France LK. Japan ROK Netherlands

Fig. 8 Professional development. Source Adapted from OECD (2019c). Notes Germany data are
not available
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Fig. 9 Teacher self-efficacy. Source Adapted from OECD (2019c). Notes Germany data are not
available

2.7 Teacher Self-efficacy

TALIS 2018 elicits teachers’ self-efficacy beliefs by asking them to assess their ability
to perform well in a range of tasks related to classroom management, instruction,
and students’ engagement. The results are presented in Fig. 9.

As seen in Fig. 9, the data of teacher self-efficacy are at similar levels across the
countries, ranging from 12.62 points to 12.83 points. In particular, teachers from
the U.S. tend to have the highest level of self-efficacy, followed by ROK, China,
France, the U.K., Japan, and teachers from the Netherlands tend to report the lowest
self-efficacy.

2.8 Teacher Workload Stress

In TALIS 2018, teachers from different regions or countries are asked to report the
extent to which they have experienced stress at work. This may reflect education
pressure from the perspective of teachers. The results are presented in Fig. 10.

As seen in Fig. 10, teachers in Shanghai of China report lower levels of workload
stress than that of teachers in other countries except for France. Teachers in ROK
report the highest level of workload stress, followed by the Netherlands, the U.K.
(England), Japan, the U.S., China (Shanghai), and then France. In general, it seems
that the workload stress of teachers in the Asian countries (i.e., ROK, Japan) is higher
than that of teachers from the Western countries (i.e., France, the U.S.).
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Fig. 10 Teacher workload stress. Source Adapted from OECD (2019c). Notes Germany data are
not available

2.9 Shortage of Educational Materials

PISA 2018 measures school resources by asking school principals’ perceptions of
potential factors hindering instruction at school (“Is your school’s capacity to provide
instruction hindered by any of the following issues?”). An index of shortage of
educational staff is derived from the following indicators: “a lack of educational
material”, “inadequate or poorly quality educational material”, “a lack of phys-
ical infrastructure”, “inadequate or poorly quality physical infrastructure” (OECD,
2019a).

Positive values in this index mean that principals view the amount and/or quality
of educational material in their schools as an obstacle to providing instruction to a
greater extent than the average across the OECD countries. Negative values in this
index mean that principals view the amount and/or quality of educational material
in their schools as an obstacle to providing instruction to a lesser extent than the
average across the OECD countries. The results are presented in Fig. 11.

As seen in Fig. 11, principals in China report a lower level of shortage of educa-
tional materials than the average of OECD countries (<0). Also, the value tends to
be lower than that of Japan, ROK, Germany, the U.K., and France, while higher than
that of the U.S. and the Netherlands.

2.10 Shortage of Educational Staff

Similar to shortage of educational material, PISA 2018 also measures shortage
of school resources. An index of shortage of educational staff was derived from
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Fig. 11 Shortage of educational materials. Source Adapted from OECD (2019a)

following four indicators: “a lack of teaching staff”, “inadequate or poorly quali-
fied teaching staff”, “a lack of assisting staff”, and “inadequate or poorly qualified
assisting staff” (OECD, 2019a).

Positive values in this index mean that principals view the amount and/or quality
of the human resources in their schools as an obstacle to providing instruction to a
greater extent than the average across the OECD countries. Negative values in this
index mean that principals view the amount and/or quality of the human resources
in their schools as an obstacle to providing instruction to a lesser extent than the
average across the OECD countries. The results are presented in Fig. 12.

As seen in Fig. 12, principals in China report a higher level of shortage of educa-
tional staff than the average of OECD countries (<0). Also, the value tends to be
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Fig. 12 Shortage of educational staff. Source Adapted from OECD (2019a)
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lower than that of Japan, while higher than that of the U.S., Germany, France, the
U.K,, ROK, and the Netherlands.

3 Excellence Indicators

3.1 Design

When it comes to education, excellence is on top of the agenda. Yet, the
meaning attributed to the notion of excellence differs remarkably among educa-
tors, researchers, and policymakers. This section attempts to propose representative
indicators that can comprehensively reflect the excellence levels of junior secondary
education for China in a global context.

In addition to China, a total of seven developed countries are selected in this section
for comparison purposes, i.e., the U.S., the U.K., France, Germany, the Netherlands,
Japan, and ROK. The objective of this section is to allow for a global view of the
junior secondary education systems, and to help countries review current education
conditions and thus develop informed educational policies.

While selecting the excellence indicators, two general principles or rules are
followed, that is, the indicators need to be internationally comparable and provide
comprehensive coverage. The indicators should make sense for China and for the
world. Moreover, specific data associated with the indicators should also be avail-
able for most of the countries. Also, the proposed indicators should comprehen-
sively reflect the excellence levels from different perspectives (i.e., education input,
education output) and from different stakeholders (i.e., teachers, students).

Following the above two principles or rules, a total of nine excellence indicators
are analyzed in this section, including:

Total expenditure on junior secondary education per full-time equivalent student
Student—teacher ratio

Proportion of teachers fully certified by the appropriate authority

Student repetition rate

Student scientific literacy

Student reading literacy

Student mathematical literacy

Student sense of belonging to school

Teacher job satisfaction.

3.2 Definitions and Sources

A total of nine indicators are selected to reflect the excellence level of junior secondary
education for China and for the world. Data sources of these excellence indicators
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Table 1 Data sources of excellence indicators

Excellence indicators Source (China) Source (other countries)

1. Total expenditure on junior | China statistical yearbook | OECD—education at a Glance
secondary education per 2020 (MOE, 2021b) 2019 (OCED, 2019b)
full-time

equivalent student

2. Student—teacher ratio OECD—Education at a Glance 2019 (OECD, 2019b)

3. Proportion of teachers fully | OECD—PISA 2018 (OECD, 2019a)
certified by the appropriate

authority

4. Repetition rate UNESCO—Institute for Statistics 2015 (UNESCO, 2015)
5. Scientific literacy OECD—PISA 2018 (OECD, 2019a)

6. Reading literacy OECD—PISA 2018 (OECD, 2019a)

7. Mathematical literacy OECD—PISA 2018 (OECD, 2019a)

8. Sense of belonging to school | OECD—PISA 2018 (OECD, 2019a)

9. Teacher job satisfaction OECD—TALIS 2018 (OECD, 2019c)

Notes OECD = Organization of Economic Cooperation and Development; UNESCO = United
Nations Educational, Scientific and Cultural Organization; PISA = Program of International Student
Assessment; TALIS = Teaching and Learning International Survey

are presented in Table 1, and definitions for each of the indicators are also defined
below. As seen, OECD has been the primary data source with gaps filled in with
other sources (i.e., UNESCO, China Statistical Yearbook).

3.2.1 Total Expenditure on Junior Secondary Education Per Full-Time
Equivalent Student

This indicator reflects national education input for junior secondary schools, which is
calculated by dividing the government total expenditure on junior secondary educa-
tion by the corresponding full-time equivalent enrollment. Expenditure in national
currency is converted into equivalent U.S. dollars (US$) by dividing the national
currency figure by the purchasing power parity (PPP) index for GDP. The PPP
conversion factor is used because the market exchange rate is affected by many
factors (interest rates, trade policies, expectations of economic growth, etc.) that
have little to do with current relative domestic purchasing power in different coun-
tries. Data for China are retrieved from China Statistical Yearbook 2020, and for
other countries from OECD-sponsored Education at a Glance 2019.
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3.2.2 Student-Teacher Ratio

This indicator reflects education input for junior secondary schools, which refers to
the ratio of students to teaching staff. Data for both China and for other countries are
retrieved from OECD-sponsored Education at a Glance 2019.

3.2.3 Proportion of Teachers Fully Certified by the Appropriate
Authority

This indicator reflects education input for junior secondary schools, which refers to
the ratio of teachers who have the required credentials to teach in junior secondary
schools. Data for both China and for other countries are retrieved from OECD-
sponsored PISA 2018.

3.2.4 Student Repetition Rate

This indicator reflects education output from the perspective of students, which refers
to the proportion of students from a cohort enrolled in a given grade at a given school
year who study in the same grade in the following school year. Ideally repetition rate
should approach 0%. High repetition rate reveals problems in the internal efficiency
of the education system and possibly reflect a poor level of instruction. Data for
China and for other countries are retrieved from UNESCO Institute for Statistics
(UIS) (2015).

3.2.5 Student Scientific Literacy

This indicator reflects education output from the perspective of students. Data for both
China and other countries are retrieved from OECD-sponsored PISA 2018. In PISA
2018, scientific literacy refers to students’ ability to “explain phenomena scientifi-
cally, evaluate and design scientific inquiry, interpret data and evidence scientifically”
(OECD, 2019a).

3.2.6 Student Reading Literacy

This indicator reflects education output from the perspective of students. Data for
China and for other countries are retrieved from OECD-sponsored PISA 2018. In
PISA 2018, reading literacy refers to students’ ability to “understand and use those
written language forms required by society and/or valued by the individual” (OECD,
2019a). Readers can construct meaning from texts in a variety of forms. They read
to learn, to participate in communities of readers in school and everyday life, and for
enjoyment.
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3.2.7 Student Mathematical Literacy

This indicator reflects education output from the perspective of students. Data for
China and for other countries are retrieved from OECD-sponsored PISA 2018. In
PISA 2018, mathematical literacy refers to students’ ability to “formulate, employ
and interpret math in a variety of contexts” (OECD, 2019a). It includes “reasoning
mathematically and using mathematical concepts, procedures, facts, and tools to
describe, explain and predict phenomena” (OECD, 2019a). It assists individuals
to recognize the role that math plays in the world and to make the well-founded
judgements and decisions needed by constructive, engaged, and reflective citizens.

3.2.8 Student Sense of Belonging to School

This indicator reflects education output from the perspective of students, which refers
to students’ feelings of being accepted and valued by their peers and by others
at school. Data for both China and for other countries are retrieved from OECD-
sponsored PISA 2018.

3.2.9 Teachers’ Job Satisfaction

This indicator reflects education output from the perspective of teachers, which refers
to teachers’ overall evaluation of being a teacher at a school, such as the sense of
fulfilment and gratification that they get from the work. Data for China and for other
countries are retrieved from OECD-sponsored TALIS 2018.

3.3 Findings

3.3.1 Raw Data Results

The raw means of the nine excellence indicators for the eight countries are presented
in Table 2.

As seen in Table 2, the total expenditure on junior secondary education per full-
time equivalent student ranges from US$3,942 to US$14,249 across the eight coun-
tries. Obviously, the total expenditure per student in China is much lower than that
of developed countries. Student—teacher ratio ranges from 12.59 to 16.18 across the
eight countries. China has the lowest student—teacher ratio compared with the devel-
oped countries. The lower student-to-teacher ratio may indicate more opportunities
for one-on-one time with students so that their learning challenges can be identified
early, and effective measures can be implemented quickly. Lower student-to-teacher
ratio may also lead to better relationships between teachers and students, and lower
behavior problems and disruptions. Teachers of smaller classrooms spend less time
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Table 2 The raw means of excellence indicators, by country

Raw means for countries
China | U.S Denmark | France | UK |Japan | ROK | Netherlands

1. Total 394 | 14.14 |12.56 1144 |1220 |10.79 |13.78 | 14.25
expenditure on
junior
secondary
education per
full-time
equivalent
student (in
thousands)

2. Student— 12.59 | 15.19 |12.93 1447 |16.18 |12.86 |13.02 | 16.02
teacher
ratio

3. Proportion of | 96.20 |92.60 |87.80 74.80 195.60 |95.90 | 94.50 |86.60
teachers fully
certified by the
appropriate
authority

4. Repetition rate | 0.03 1.78 |2.60 1.25 N/A  |N/A 001 |N/A

5. Scientific 590 502 503 493 505 529 |519 503
literacy
6. Reading 555 505 498 493 504 504 |514 485
literacy
7. Mathematical | 591 478 500 495 502 527 |526 |519
literacy
8. Sense of —0.19 | -0.24 |0.28 —-0.07 |-0.19 [0.02 |0.28 |0.20
belonging to
school

9. Teacher job 90.50 |89.60 |N/A 84.70 |N/A 81.80 |89.10 | 93.90
satisfaction

Notes

1. N/A means that the data for the specific country are not available. The unit measure of total
expenditure on junior secondary education per full-time equivalence student is equivalent US$ using
Purchasing Power Parity (PPP)

on discipline and classroom management. This leaves more time for building a mean-
ingful relationship with each student, as well as actual teaching. The proportion of
teachers certified by the appropriate authority ranges from 74.80 to 96.20% across
the countries. In particular, China has the highest proportion of teachers certified by
the appropriate authority. Student repetition rate for all the eight countries remains
at a relatively low level (<5%). As for scientific, mathematical, and reading literacy,
students from the Asian countries (i.e., Japan, ROK, China) tend to have better
achievements than their western counterparts (i.e., the U.S., the U.K., Germany,
France, the Netherlands). In particular, China ranks the top among all the selected
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countries. Students’ sense of belonging to school ranges from —0.24 to 0.28 across
the countries. The mean score of Chinais —0.19 (<0), which is lower than the average
score of the OECD countries. The level of teachers’ job satisfaction ranges from 81.80
points to 93.90 points across the countries. The job satisfaction of teachers in China
remains at a relatively high level (index score was 90.50), as compared to those from
other countries. In fact, job satisfaction plays an essential role in the overall commit-
ment and productivity of the school organization. The more satisfied teachers are
with their jobs, the better their participation and commitment to the school would
be.

3.4 Transformed Data Results

As seen above, the unit and scale of the nine excellence indicators are different, and
thus it may be hard to make international comparison among the countries as a whole.
In order to facilitate comparison, the raw data have been transformed in this section
using the following method: the country with the highest mean value in a specific
variable would be assigned a score of 100, and the score allotted to other countries
would be based on the raw score ratio between the specific country and the country
with the highest value. For example, China was assigned a transformed score of 100
on mathematical literacy because its raw score was the highest (with a raw score
of 591 points). The raw score of the U.S. was 478 points. The ratio between China
and the U.S. was 1: 0.8088, and thus the transformed score for the U.S. was 80.88.
The above data transformation method has been applied for eight out of the nine
indicators in this section except for student repetition rate. The repetition rate for
all of the eight countries is at a relatively low level (<5), thus all the countries were
given a score of 100 on this indicator. The transformed data results are presented in
Table 3.

3.5 Discussion

China has shown both strengths and weaknesses in junior secondary education when
compared with developed countries. From the perspective of education input, the total
expenditure on junior secondary education per equivalent full-time student in China is
much lower than that of the other countries. This result seems to be reasonable because
China is still a developing country. However, China has the highest proportion of
teachers fully certified by the appropriate authority, and student—teacher ratio was
the lowest among the selected countries. This seems to reflect that China has put
great emphasis on the qualification and professionalization of teachers to ensure
education quality. From the perspective of education output, the repetition rate in
China is low, and Chinese students tend to excel in scientific, mathematical, and
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Table 3 The transformed means of excellence indicators, by country

Transformed means for countries
China | U.S Denmark | France | U.K Japan | ROK | Netherlands

1. Total 27.67 |99.22 |88.15 80.27 |85.61 |75.70|96.67 | 100
expenditure on
junior
secondary
education per
full-time
equivalent
student

2. Student— 100 79.40 |97.37 85.13 |71.52 |97.93|96.60 | 75.67
teacher
ratio

3. Proportion of | 100 96.26 |91.27 77.75 199.38 1 99.69 | 98.23 | 90.02
teachers fully
certified by the
appropriate
authority

4. Repetition rate | 100 80.88 | 84.60 83.76 |84.94 |89.17|89.00 87.82

5. Scientific 100 90.99 |89.73 88.83 |90.81 |90.8192.6187.39
literacy

6. Reading 100 85.08 |85.25 83.56 |85.59 [89.67|87.97|85.25
literacy

7. Mathematical | 100 100 100 100 N/A N/A | 100 |N/A
literacy

8. Sense of —67.86 | —85.71 | 100 —25.00 | —67.86 | 7.14 | 100 |71.43
belonging to
school

9. Teacher job 96.38 9542 |N/A 90.20 | N/A 87.11 | 94.89 | 100
satisfaction

Notes N/A means that the data for the specific country are not available

reading literacy compared with other countries. However, some of student social-
emotional development (i.e., sense of belonging to school) may still need to be
improved. Moreover, teachers’ job satisfaction is at a relatively high level.
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4 Best Practices

4.1 Promoting Well-Rounded Education (Suzhi Education)
Through Assessment Reform

Assessment reform plays an important role in promoting a country’s education
quality. In China, one of the most important assessments for junior secondary school
students is the high school entrance examination, which is commonly held at the
end of June each year by local education authorities. This entrance examination is
very important because it determines whether students can enter a senior high school
or not. Although most students pass the examination, they must gain high scores
in order to be admitted into select high schools and thus receive better education.
However, when students fail the examination, students can choose to attend a tech-
nical secondary school or vocational school to receive career training, and work as
technicians in companies or factories afterwards.

In fact, policymakers, educators, and the public have been discussing reforming
the high school entrance examination for a long time. One major concern with the
exam is the outcomes-focused nature of the exam that may put students under tremen-
dous pressure from a young age and may overshadow the goal of well-rounded educa-
tion. To respond to the concern, Chinese government and educational institutions have
attempted to deepen reforms of education assessment, proposing different initiatives
to transitioning from traditional summative assessment to formative assessment with
the purpose of promoting students’ holistic development.

For instance, Shanghai of China has proposed and adopted some alternative forma-
tive assessments in junior secondary schools. Two primary initiatives are school-
based curriculum and Green Academic Evaluation System (Reyes & Tan, 2019).!
Specifically, schools in Shanghai are given the autonomy to design and launch a
series of courses, programs, and activities that meet the diverse needs and inter-
ests of students. Together with the new courses, programs, and activities under the
school-based curriculum are alternative and formative assessment modes. Students
are evaluated based on their daily performance of real-life tasks through experi-
ments, oral presentations, poster displays, and research projects (Shen, 2007; Tan,
2013). Of special mention among the new alternative formative assessment method
is the Integrated Quality Appraisal, which is aimed at well-rounded education. This
appraisal is intended to evaluate students based on the following aspects: development
of moral characters, cultivation of traditional Chinese culture, school courses taken
and obtained academic results, innovative spirit and practical ability, physical and
mental health and interests and talents (Shanghai Municipal Education Commission,
2014). To ensure reliability and validity, schools are required to objectively record
students’ growth process and comprehensively reflect their well-rounded develop-
ment (ibid). Unlike outcome-based exams, the Integrated Quality Appraisal is forma-
tive as it accumulates the daily and all-round growth and achievement of students

I Assessment reforms in high-performing education systems: Shanghai and Singapore.
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throughout their learning years. Teachers are expected to track student learning and
developmental progress through the Growth Record Booklet by taking note of student
moral quality, citizenship quality, learning ability, social interaction and cooperation,
and participation in sports, health, and aesthetics (Shanghai Municipal Education
Commission, 2006). This appraisal enables students to identify and understand their
own strengths and the areas of improvement under the guidance of teachers (Tan,
2013).

Another initiative taken by Shanghai in China to reform education assessment is
the Green Academic Evaluation System. This system aims to change the prevailing
exam-oriented mindset in Shanghai by focusing not only on student academic perfor-
mance but also on their physical and mental health as well as moral conduct (Reyes &
Tan, 2019). The Green Indices (1.0) included a total of 10 indicators, which were
first carried out in 2011 for a total sample size of 63,640 students at the fourth and
nineth grades, as well as 9,445 teachers and 804 principals across Shanghai (ibid).
Later, the indicators were revised in 2018 (Green Indices 2.0), and the revised 10
indicators are as follows:

e Student academic performance index, such as the degree of students meeting the
academic standard, student higher-order thinking skills and art literacy

e Student physical and mental health index

e Student moral conduct and social behavior index, such as prosocial behavior,
national identity, international perspectives

e Student learning motivation index, such as learning self-confidence

e Student school identity index, such as teacher-student relationship, peer relation-
ship, and sense of school belonging

e Student schoolwork burden and academic pressure index

e Teachers’ curriculum leadership index, such as teacher teaching theory, teaching
methods and assessment capability

e Principals’ curriculum leadership index, such as curriculum plan, curriculum
execution and curriculum assessment capability

e Education equity index

e Improvement index.

4.2 Promoting High-Quality and Well-Balanced Education
Through Teacher Rotation Program

The imbalanced development of education between urban and rural areas has been
perplexing China for a long time. To bridge the current imbalance in education
resources between urban and rural schools, MOE along with seven other ministries
and governmental departments in China released new guidelines (MOE et al., 2022)
in April of 2022, in which more experienced and talented teachers and principals
are encouraged to teach students at rural schools. According to the new document,
teachers seeking promotion are required to teach at rural or less-developed schools
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for more than a year, and those who have more than three years of teaching experience
at such schools will be preferred in becoming principals. The purpose of the policy
is to bring high-quality education resources to more schools in the city. Districts
with poor teaching resources can receive better support via methods such as dual-
teacher classes during the program. The new policy provides incentives for qualified
educators to move, such as higher pay and rotation participation being taken into
account when promotion is considered.

Beijing is among the first batches of cities in China to enact this guideline. More
specifically, primary and junior secondary school teachers in Beijing’s public school
system who have worked at the same school for more than six years will be asked to
shift to a new school in another district and share their knowledge and experiences
with new colleagues and students. Educators who are more than five years away
from retirement and have worked at the same school for over six years are qualified
for the program. Teachers who have already changed schools identified that the
program presents both challenges and opportunities. Li Baoping, an English language
teacher at Beijing Huiwen Middle School in Dongcheng district, said “Students from
different schools show different characteristics”(Du, 2021). Li transferred to a school
in Chaoyang district in September of 2021. “In the process of handling the changes,
my abilities in teaching and communication have improved”, she said (ibid). Lin
Ming, the director of Hongshan Branch of Beijing Huiwen Middle School, said
that making the participation of the rotation program part of promotion assessments
provided a platform for young and middle-aged teachers to develop. Yuan Xin, the
mother of a 13-year-old student, said that new teachers at a school introduce fresh
teaching methods and stimulate students’ interest in learning. “We hope that the
policies can reduce children’s burden and give them more time to explore what they
like,” Yuan said. “They can schedule their time better as they grow up” (ibid).

Some districts in Beijing have already started to plan and implement the teacher
rotation programs. For example, education authorities in Dongcheng district said
that all eligible teachers in the district would take part in the rotation program over
the next three years. Officials in Miyun district have also announced that they have
already arranged for 50 educators to participate in the rotation program in 2022.

4.3 Promoting Education Modernization Through
Technology

To greatly bridge education resource gaps between different areas and promote the
digitization of education, MOE has launched a smart learning platform covering all
stages of education from elementary school to universities on March 28, 2022, to
offer free digital learning resources for students (Ma, 2022).

The Smart Education of China (www.smartedu.cn), operated by MOE of China,
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integrates platforms for primary and secondary school education, vocational educa-
tion and higher education, and the platform for employment services for college grad-
uates. The platform aims to promote education equality, bridge the digital divide and
promote common prosperity with a wide range of education resources and courses. It
provides an online classroom for students and teachers who cannot attend in-person
courses due to the COVID-19 pandemic.

As of March 28, 2022, the smart learning platform for primary and secondary
school students has included around 19,508 courses and 452 textbooks for students
at all grades and for all the academic disciplines (Zou, 2022). Moreover, the plat-
form also provides after-school activities, safety education, psychological educa-
tion, family education and academic research for teachers. All the online courses
are recorded by senior teachers at well-known schools and have been refined and
improved multiple times. Schools in less developed regions have made good use of the
platform, for example, the visits from students in the Guangxi Zhuang Autonomous
Region have reached more than 50 million since March 1, 2022, and those from
Shaanxi and Gansu Provinces have exceeded 21 million (ibid). In addition, all the
online courses are accompanied with exercises and quizzes, and students’ classroom
participation, progress in finishing the exercises can and the scores of the quizzes
could be recorded and used by teachers to improve teaching. For higher education,
the smart learning platform selected 20,000 high-quality MOOCs in 92 majors and
1,000 higher education courses in multiple languages (ibid), so that all people who
wish to learn have the opportunity to attend a university online. The platform includes
easy-to-use applications and tools tailored to the needs of school students and offers
abundant digital resources.

In fact, the launch of the platform, in terms of advancing digitization, serves as
a milestone of the education system in China, and it would greatly help bridge the
“digital divide” and generate more momentum for the ongoing digital transforma-
tion of China’s education system. Huai Jinpeng, the Minister of Education, urged
local educational departments to promote the use of the platform and to explore
other information technology (IT) solutions to help build modern educational infras-
tructure. He said that a public service system for education digitization would be
built as a next step, prioritizing services for students and teachers aimed at a new
round of COVID-19 outbreak(ibid). In addition, institutional mechanisms need to
be strengthened to bring all stakeholders together in setting up this service system.
Cooperation and exchanges with the rest of the world will also be necessary.

S Inspiring Stories

In this section, two inspiring stories for a teacher and a principal at junior secondary
schools are introduced. The purpose of this section is to acknowledge the excellence
and devotion of Chinese educators and set good examples to individuals who are
passionate about education.
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5.1 Zhang Wanbo: Selfless Education Devoter

Zhang Wanbo is a teacher at the Fifth Middle School in Benxi Manchu Autonomous
County of Liaoning Province (MOE, 2021c¢). He has devoted himself to rural educa-
tion in a relatively poor region since his graduation in 1997. After gaining a senior
title in 2009, he became the head math teacher at his school and began to teach in
the nineth grade (also the make-or-break year for completing junior high school) as
a class head-teacher. So far, he has won the “National Excellent Teacher”, “National
Role Model of Teaching and Educating”, “Benxi Moral Model”, and many other
honorary titles.

Zhang loves his students, treating them as his own children. For example, during
the time when Zhang was a math teacher, a student in his class was about to drop
out of school because of the parents’ divorce. After being aware of the situation,
Zhang decided to visit the student’s home and encouraged him by saying “You have
me!”. Moreover, he spared some of his limited income with the student, helping
him cover basic living expenses. With the great help of Zhang, the student resumed
school, and successfully graduated from the middle school after three years of hard
work. Another example is that Zhang became a father in 2001. Unfortunately, due
to brain hypoxia, his son needed special care in an incubator in the hospital. During
that time, Zhang needed to travel almost every day between different counties or
towns to get medicine for his son. However, the family emergency did not prevent
him from working hard at the school. He persisted to teach math for the nineth grade
students, and never asked for leave or even delayed lessons. Moreover, he made use
of after-class time to help students improve without asking for any compensation. At
the end of the semester, the academic excellence rate of his class ranked in the top
third in the county, and the overall performance of the students was even better than
those from the middle schools in the town.

Zhang has also been a keynote speaker at many forums on educational ethics and
pedagogy, actively sharing effective teaching practices for schools in rural areas.
For example, he suggested to keep a notebook to write down all the wrong answers
students give in mathematical exams and exercises which turned out to be effective
in improving student math performance. This method has now received wide recog-
nition from experts in the field of education and has now been promoted in the entire
school. Moreover, he also explored and proposed a new teaching mode specifically
suitable for rural students, and gradually formulated his own teaching style. These
valuable experiences have been summarized and published in the book Practice —
Seeking Teachers’ Professional Happiness and Excellent Teacher Growth Cases and
Class Documentation.
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5.2 Feng Enhong: Brave Education Innovator

Feng Enhong is the founder and principal of Shanghai Jianping High School
(Xiaozhangwang, 2013). He also holds important roles in other professional institutes
and government organizations. He has been dedicated to the reform of Chinese basic
education system, as well as the social and individualized development of students.
So far, he has been awarded as “Superior-grade Teacher in Shanghai”, “National
Model Worker”, “National Model Head Teacher”, and many other honorary titles.

Feng is an innovative teacher, and he has been striving to reform the traditional
teaching modes. For example, he realized that traditional moral education in China
might be old-fashioned, so he explored and created a new way to implement moral
education. Specifically, he abandoned the traditional way of lecturing and infused
moral education into almost every aspect of student life. For example, he guided
students to watch the classic movie Red and Black and encouraged students to express
their thoughts and justify their ideas and opinions. He also helped students feel the
collective power and the happiness of serving others by organizing the whole class
to celebrate birthdays for specific students. In addition, teachers tend to put great
emphasis on student mastery of knowledge rather than fostering the independent
thinking ability. In light of the above issues, he proposed that there are three basic
elements of a course: question, collaboration, and appropriateness (Sohu, 2020), and
suggested that after delving into the textbooks, teachers should pay more attention
to students’ ability to raise questions and collaborate with others, and meanwhile
the idea of stratified teaching and zone of proximal development should also be
employed while teaching.

Feng is also an innovative principal, and he has proposed two general principles to
cultivate students, that is, “Standard plus Choice” and “Qualification plus Specialty”.
To be more specific, “Qualification plus Specialty” means that educators need to bear
in mind that every student has the potential to perform well, but they may vary in
individual interests. The goal of education is to educate and equip students with diver-
sified skills based on the requirement of the society. Educators need to adhere to the
laws of student physical and mental development, try to tap students’ full potential,
and arouse their interests to the greatest extent. To facilitate the idea of “Qualification
plus Specialty”, many high-quality required and elective courses have been opened
in Shanghai Jianping High School, such as math Olympic competition, driving,
weaving, photographing, computer multimedia technology, calligraphy, sculpture,
and chess. In addition, various extracurricular activities have also been organized to
develop students’ interests. For example, one of the grandest school activities is the
Art Festival. At the festival, students can make full use of creativity and initiative to
design interesting activities, such as hot-air balloon, culinary experiences, as well as
music and dance performances.

As for the idea of “Standard plus Choice”, it means that there should be clear and
detailed regulations or rules to manage the school, which cover the responsibilities
of the principal even to school sanitary work. Meanwhile, the school should provide
diversified choices such as in course selection and in many other areas. For example,
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Shanghai Jianping High School has set up many school-based courses in addition to
the national required courses, and various student clubs have been organized to enrich
student school life. The successful experience of Shanghai Jianping High School has
subsequently been propagated to the whole country, and relevant school management
material has been translated to English and produced international impacts as a result.
In 2003, a television drama called “It is Rich in Golden Apple” has been broadcasted
in China, which has taken Feng as a prototype and depicts the story of education
reform in China.

6 Latest Research

In this section, latest research in the field of junior secondary education is summa-
rized. The purpose of this section is to present the current research focuses of Chinese
junior secondary education.

6.1 An Overview of Research on Junior Secondary
Education in China

Using “junior secondary education” as the keyword, the latest 10-year Chinese Social
Science Citation Index (CSSCI) journal papers (2012-2022) are searched in the
China National Knowledge Infrastructure (CNKI) website. The distribution of the
most studied topics related to junior secondary education is presented in Fig. 13.
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As seen in Fig. 13, the most studied topic related to junior secondary education is
compulsory education (with 102 CSSCI journal papers from 2012 to 2022), followed
by topics featured by evidence-based research (with 61 journal papers), primary and
middle schools (with 42 journal papers), math learning (with 37 journal papers),
comparative study (with 36 journal papers), junior secondary education students
(with 29 journal papers), core competencies (with 27 journal papers), teachers in
primary and middle schools (with 21 journal papers), English language learning (with
18 journal papers), physics learning (with 16 journal papers), Chinese language arts
learning (with 13 journal papers), balanced development (with 13 journal papers),
migrant students (with 12 journal papers), education equity (with 12 journal papers)
and math textbooks (with 10 journal papers).

From the distribution of the topics, evidence-based research is receiving increasing
attention in the field of Chinese language arts education over the past decade.
In addition, these topics can roughly be summarized into three broad categories:
school subject teaching and learning (i.e., math learning, English language learning,
physics learning, and Chinese language arts learning); balanced development of
junior secondary education (i.e., education equity, migrant children); and student
core competencies. Additional information about each of these categories/areas is
provided below.

6.2 Research on School Subject Teaching and Learning

One of the most studied topics around junior secondary education of China is
school subject teaching and learning, which deals with topics related to exploring
general rules and efficient ways for educators to impart subject-related knowledge
for students to better understand subject matter and foster core competencies, as well
as for designing and analyzing textbooks and curriculum standards (i.e., Zhang &
Hu, 2022; Gu & Zhang, 2021; Wang, 2020).

For instance, Lin et al. (2021) conducted an experimental study to explore the
effect of mind mapping on junior secondary school students’ Chinese language
arts learning and creative thinking. Results indicate that four-month mind map (i.e.,
diagrams to help visualize thoughts and communicate them to others) training could
significantly improve student Chinese language arts learning interest and creative
thinking skills. Wu and Zhang (2019) examined the effect of math writing (i.e.,
writing down the understanding of math concepts, and recording the problem-solving
processes) on math performance among Chinese minority middle school students.
Results suggest that math writing could significantly improve student math perfor-
mance, as well as their math learning motivation. Wang (2020) found that collectivism
in textbooks has undergone dramatic changes since the reform and opening-up in
China by analyzing the protagonists in Chinese language arts textbooks, and there
exists a complex relationship between collectivism and the individualization of the
society. To fully optimize textbooks, education should pay more attention to the
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value of collectivism in resolving inherent dilemma of individualized society and
reconstruct collectivism in textbooks.

6.3 Research on Balanced Development of Junior Secondary
Education

Recent years have witnessed an increasing number of journal papers focusing on
the balanced development of junior secondary education, including such topics as
comparing educational resources between rural and urban areas, as well as employing
technology to narrow down the gap between different areas.

For instance, Liu (2014) discussed the effect of IT on the balanced development
of regional education from five aspects: construction of IT environment, education
resource construction, application of IT teaching, teachers’ professional develop-
ment and students’ information literacy training. Zhang, Sheng, and Luo (2019)
reviewed China’s history of reform and opening-up, and they found that the balanced
development of China’s compulsory education has experienced great changes, from
“unbalanced development” to “basic balanced development”, and then to the goal of
“quality and balanced development”. In fact, the development of compulsory educa-
tion in China has made outstanding achievements over the years, as demonstrated in
the increasing funding, the qualification of teaching staff, and better conditions for
running schools. Meanwhile, the educational gap between urban and rural areas has
been significantly narrowed.

Moreover, researchers have also paid special attention to improving the compul-
sory education of special groups of students including left-behind children (i.e.,
parents working in the city, while children are left behind in rural areas) and for
migrant children. For example, Duan et al. (2020) investigated the effect of parents’
working from countryside to city on left-behind children’s compulsory education
using the data from the China Family Panel Studies (CFPS). The propensity score
indicated that parents’ working from countryside to city had a negative impact on
children’s academic performance. Researchers argued that the negative impact might
occur because parents who work from countryside to city may not value education
as much as those who do not work from countryside to city. Moreover, left-behind
children might have fewer opportunities to attend extra-curricular lessons, and they
might be distracted by the use of phones more easily.

Zhang (2015) discussed the equalization of migrant children’s school education
based on the perspective of Hermeneutics. The researcher pointed out that problems
existed in the current equalization of migrant children’s school education, such as
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promoting educational equity for migrant children to financially supporting, assim-
ilation, or educational welfare, which impeded the realization of substantial educa-
tional parity. To promote migrant children’s school education from the perspec-
tive of Hermeneutics, communication between rural and urban groups and the real-
ization of mutual understanding and self-identification is important. Such interac-
tions are socialized, equal, critical and reflective, mutually beneficial, and emotion
based. The realization of the equalization demands the reforms in the construction of
school culture, the establishment of school norms, the development of school-based
curriculum, and the innovation in evaluation system.

6.4 Research on Fostering Core Competencies for Student
Success

Fostering core competencies of junior secondary school students has been an
important hot topic over the past several years. Related research topics include
comprehensive quality assessment, and senior high school entrance examination
reform.

For example, Liu and Li (2021) identified some potential issues or problems
of student evaluation of comprehensive practical activities in primary and junior
secondary schools. They suggested that educators should pay more attention to selec-
tive evaluation rather than promoting evaluation, to unified evaluation rather than
individualized evaluation, to teacher evaluation rather than diversified evaluation, to
quantitative evaluation rather than qualitative evaluation, to routine work rather than
normal evaluation. Feng et al. (2022) proposed the idea of assessing student compre-
hensive skills using big data analytical techniques. Specifically, they suggested that
the comprehensive quality assessment should evaluate student from diverse aspects
such as physical health, mental health, moral characteristics, scientific literacy and
humanity literacy. In order to achieve accurate assessment, educators should collect
relevant data from teachers, peers, parents and students themselves, and establish
individual development profile for each student. This profile would record student
learning progress and growth, and help teachers design and implement more adaptive
and individualized instruction.

7 National Policies

In this section, some basic and recent national policies about junior secondary educa-
tion in China are introduced, with the purpose of providing detailed information about
junior secondary education in China from the policy perspective. It is worth noting
that these policies are stated and organized into themes in this section, in order to
promote a better understanding of the policies.
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7.1 Policy Development on Junior Secondary Education
in China

One major goal of junior secondary education is to nurture children so that they will
become adults with well-rounded abilities, not just people who can achieve high test
scores. In order to promote holistic development, Chinese government has issued
a series of relevant guidelines or policies over the past 30 years. These policies
are primarily focused on two important aspects: fostering student core competen-
cies that help them be better prepared for the future world; and relieving student
academic burden to make room for their well-rounded development. Below some
basic education policies around these two aspects are summarized.

7.1.1 Fostering Student Core Competencies

In 1999, the Third National Education Work Conference themed “Deepen Educa-
tional Reform, Promote Well-Rounded Development” was held in Beijing. At the
same year, Decisions on Deepening Educational Reform and Promoting Well-
Rounded Education was issued (The State Council, 1999), stipulating the goal and
the essence of China’s well-rounded education, as well as the specific measures that
could be taken to guarantee the implementation of the policy, which marked the
beginning of China’s well-rounded education.

In 2006, the Compulsory Education Law of the People’s Republic of China was
amended, in which well-rounded education was first highlighted at the country’s
level (National People’s Congress, 2006). According to the law, the national policy
on education shall be implemented and well-rounded education shall be carried out
in compulsory education to improve the quality of education and enable children and
adolescents to achieve well-rounded development—morally, intellectually, and phys-
ically—so as to lay the foundation for cultivating well-educated and self-disciplined
builders of socialism with high ideals and moral integrity. In addition, the educational
and teaching work shall be in line with the education rules and the characteristics of
the physical and mental development of students, be geared to all students, impart
knowledge and enlighten people, integrate moral education, intellectual education,
physical education and aesthetic education in the educational and teaching activities.
Moreover, it should focus on the cultivation of the students’ independent thinking
skills, creativity, and practical skills so as to promote the well-rounded development
of students.

In 2010, the Outline of the National Plan for Medium- and Long-term Educa-
tion Reform and Development (2010-2020) (The State Council, 2010) was issued,
further stipulating that education shall promote student well-rounded development.
The Outline specified that moral education, intellectual education, physical educa-
tion, and aesthetic education shall be stepped up and improved in an all-round way.
It is imperative to give equal footings to cultural learning and moral edification, to
theoretical study and social practice, and to well-rounded education and individual
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characteristics. Great importance should be attached to physical health. Students’
physical education courses and time for extracurricular activities must be guaran-
teed and the quality of physical education must be improved. In the meantime, fine
education in mental health shall be provided to improve students’ mental and phys-
ical health. Education in aesthetics shall be intensified to instill a cultured aesthetical
taste and enhance their cultural attainment. Labor education should be strengthened
to cultivate their love for work and the working people.

In 2016, MOE put forward the concept of student core competencies. At the
same year, the Core Competencies and Values for Chinese Students’ Development
(People’s Daily, 2019) was released, which was an iconic event in the well-rounded
education field. Policies attach more importance to students’ comprehensive compe-
tencies instead of test scores, and MOE proposed that tests of students’ aesthetic
abilities will be added to the senior high school exams in 2022.

In June of 2019, the Guidelines on Deepening the Reform of Education and
Teaching and Comprehensively Improving the Quality of Compulsory Education
was issued. The Guidelines aim to develop an education system that foster citizens
with an all-round moral, intellectual, physical, and aesthetic grounding, in addition
to a hard-working spirit, according to the document. The key points of the Guidelines
include:

e According to the Guidelines, compulsory education should emphasize the effec-
tiveness of moral education with emphasis on cultivating ideals and faith, core
socialist values, China’s excellent traditional culture, ecological civilization, and
mental health.

e The Guidelines stresses elevating intellectual grounding level to develop the
cognitive ability and the sense of innovation of the students.

e The Guidelines also calls for strengthening physical education, enhancing
aesthetic training with more art curriculums and activities, and encouraging
students to participate in more physical work to boost their hard-working spirit
(The State Council, 2019).

7.2 Relieving Students’ Academic Burden

Compared to other countries, the academic pressure of Chinese students is rela-
tively intense. According to statistics, the market share for private tutoring in China
exceeded eighty million in 2020, and over 13.70 million elementary and middle
school students attended private tutoring activities (Sina, 2020). In order to reduce
student academic workload, the government released the Guidelines on Further
Easing the Burdens of Excessive Homework and Off-Campus Tutoring for Students
Undergoing Compulsory Education (the “Double Reduction” policy) on July 24,
2021 (The State Council, 2021). The Guidelines took immediate effect on the day
of its release.

“Double Reduction” in the Guidelines refers to a reduction in the total amount and
time of commitment required by school homework and a reduction in the burden of
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off-campus or after-school training programs. Based on the Guidelines, the “Double
Reduction” policy is intended to improve the overall quality of school education,
reduce excessive study burdens, and protect the health of students, relieve the burdens
and anxiety of parents, reduce social inequity, further regulate and standardize off-
campus training (including both online and off-line training), and strictly implement
the Compulsory Education Law, the Protection of Minors Law and other laws and
regulations governing the education industry.

While the Guidelines set out various goals and requirements for in-school
education, particular emphasis is placed on regulating after-school private tutoring
activities. Some key points in the document include (Ross et al., 2021):

e New subject-based off-campus and after-school training institutions targeting
compulsory education students will not be approved by local authorities.

e All existing subject-based off-campus training institutions will be required to
convert to or register as “non-profit organizations”.

e All online subject-based training institutions will be required to obtain approval
from the local government.

e Fornon-subject-based training institutions (i.e., sports, art, music programs), local
governments should clarify the corresponding departments in-charge, formulate
standards by subject area, and implement a strict review and approval regime.

e All subject-based training institutions are prohibited from conducting Initial
Public Offerings (IPOs) or otherwise raising funds from capital markets.

e Public companies are prohibited from investing in any subject-based training
institutions through stock market financial transactions or acquisitions of assets
from such institutions in the form of equity or cash.

e Foreign capital is prohibited from engaging in mergers or acquisitions, trustee
arrangements, franchising, or using “Variable Interest Entity” (VIE) structures to
control or participate in subject-based training institutions.

e Content review—a filing and supervision system will be established to control
and monitor training materials and training content.

e Excessive training and early education are prohibited. Non-subject-based training
institutions are prohibited from engaging in subject-based training or providing
overseas education courses.

e Off-campus training institutions are prohibited from using national holidays,
weekends or winter or summer breaks to organize subject-based training
programs.

e Training institutions are prohibited from enticing teachers away from public
schools through improper means. Advertisements for training institutions are
banned on mainstream media platforms.

¢ Financing activities and capital injections into training institutions will be further
regulated.

e Some more developed cities such as Beijing, Shanghai and Guangzhou will launch
pilot programs to re-examine existing “subject-based” training institutions; offer
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in-school extracurricular programs by using school resources or inviting off-
campus training institutions through a government-led selection process; and
strengthen the regulation of training fees/charges.

The “Double Reduction” policy will bring a fundamental change to the landscape
of China’s compulsory education, which aims to address the most prominent prob-
lems in compulsory education, that is, the excessive academic burden on primary and
middle school students, and the off campus tutoring that overloads parents financially
and mentally, and seriously hedged the outcomes of education reform. MOE and local
education authorities in different localities are in the process of formulating detailed
rules to implement the “Double Reduction” policy.

In addition to the “Double Reduction” policy, Chinese government has also issued
a set of additional guidelines to ease student excessive workload. For example, on
August 30, 2021, MOE issued a notice criticizing the high frequency and difficulty
of exams and emphasis placed on test results, which harms the body and minds of
students (MOE, 2021d). The amount of testing and homework has since been reduced
in primary and middle schools, while measures have been taken to prevent test scores
from being published and ranked. After-school services in public schools are being
extended to support working parents, non-curriculum training sectors such as in the
arts and sports are expanding, and new commitments to increase teachers’ salaries
in public schools have been made.

Moreover, Chinese lawmakers have adopted a new law on family education
promotion at a session of the National People’s Congress Standing Committee on
October 23 of 2021. The Family Education Promotion Law of the People’s Republic
of China (National People’s Congress, 2021) stipulates that parents or other guardian
of the minors shall be responsible for family education, while the state, schools and
society provide guidance, support, and services for family education. In response to
the country’s drive to relieve academic workload of young students, the law requires
local governments at or above the country level to take effective measures to reduce
the burden of excessive homework and off-campus tutoring in compulsory education.
The law bans parents from placing an excessive academic burden on their children,
stating guardians of the minors should appropriately organize children’s time for
study, rest, recreation, and physical exercise. Parents are also required to play their
part in preventing their children from being addicted to the internet. Pinning high
hopes on their children, many Chinese parents would bend over backward to help
their kids succeed. They are willing to fork out RMB200 (about US$31) or more for
a 45 min tutoring class to help children score high in tests(Xinhua, 2021b). Weighed
down by workload, Chinese students are facing increasing incidence of myopia, more
sleep deprivation and poor fitness that worry many.
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7.3 Current Policy Highlights

Like many other countries, China has been grappling with providing equal educa-
tional resources to all students in recent years. Due to the long-standing urban—rural
divide, schools in rural areas of China have significantly lagged their urban counter-
parts in many aspects, such as in school conditions, teaching workforce, and student
academic performance. The Chinese central government has thus enacted a series of
national and regional policies to deal with the urban—rural disparities. The policy on
teacher rotation program is a recent example of such policy endeavors.

The teacher rotation program was initially proposed and implemented in large
business corporates with the purpose of encouraging employers to step out of their
comfort zones and to acquire new knowledge and skills from others. In the field of
education, the rotation program was first introduced for teachers by Chinese govern-
ment in 1996 as a way to promote the balanced development of compulsory educa-
tion, and it was officially written in the amended Compulsory Education Law of the
People’s Republic of China in 2006. Later, many different counties or districts in
China began to pilot the teacher rotation program. For example, the total number of
teachers participated in the rotation program in Wuhan province has reached 150,000
in 2020 since its first implementation in 2015 (Sina, 2021).

In August of 2014, MOE, together with other ministries jointly issued The Guide-
lines on Promoting Teacher Rotation in Compulsory Education Schools(Zhao,2014).
According to the Guidelines, no less than 10% of teachers in urban and high-quality
schools should be rotated to teach in rural and poor schools each year. To prevent
schools from sending less qualified teachers to rural schools, the policy requires at
least 20% of the rotated teachers to be high-quality teachers. The policy also requires
principals and deputy principals to be rotated to a different school after two terms
of service in the same school. Teachers from rural schools and poor schools will
have the opportunity to fill the vacated positions in urban schools and better-quality
schools.

In fact, there are very few details about how the teacher rotation program should
be executed in the national policy documents, leaving the autonomy to local govern-
ments at various levels. As seen from the current local government policies, the
duration of the rotation program is typically two to three years for teachers and
one term (typically three to six years) of service for principals. Teachers and school
leaders would return to their original school afterwards. In some cases, teachers may
be transferred to another school. The rotation is among schools within the same
administrative district or county. There are a variety of enticements and require-
ments to encourage participation, such as cash bonuses, priority and or prerequisite
for promotion, and housing privileges.

In response to the teacher rotation policy, the Shanghai Municipal Education
Commission issued the Guidelines of Strengthening the Construction of Teachers’
Personnel Management System in January of 2021, in which the teacher rotation
program has been added to the agenda. In August of 2021, the Beijing Municipal
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Education Committee also declared to promote the teacher rotation program on a
large scale and released the detailed implementation specifications.

8 Summary

This chapter provides an overview of the junior secondary education (middle school)
of China. Over the past decades, Chinese government has issued a series of national
and/or regional policies to meet current and anticipated future needs and challenges
as the world is becoming more globalized and diverse, and great achievements have
been made in improving the quality of the junior secondary education, particularly in
eliminating illiterates, decreasing drop-out rates, and strengthening education equity.
Moreover, anumber of good education practices and inspiring stories emerged, which
have become the most valuable assets in the development of China’s education cause.

From an international comparison perspective, results from international large-
scale assessment indicate that Chinese students tend to excel in academic literacy
(i.e., math, reading, science), and the qualification of teachers in junior secondary
schools are also at a satisfactory level. However, the academic burden (i.e., total
learning time per week) of Chinese junior secondary school students are still heavy,
and there is still room to promote the development of student noncognitive skills.

However, it should be noted that the results in this chapter, particularly for the
Highlighting Data section and the Excellence Indicators section, are primarily based
on data retrieved from the international large-scale assessments such as PISA 2018
and TALIS 2018. The students/teachers in each country are only stratified samples
selected from the whole country. Hence, the results’ generalizability is limited to
certain extent. Moreover, some data (i.e., fear of failure, teacher self-efficacy) may
suffer from self-report bias.
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Chapter 4
Secondary Education (High School) Gzt
in China

Wang Shuai, Li Xin, and Shen Siqi

Abstract Secondary education (high school) is an important link between compul-
sory education and higher education. This chapter demonstrates education data
obtained from OECD, UNESCO, the official website of the Ministry of Education of
China (MOE), and other data sources, and conduct analysis based on these data. The
results show that due to a large population, China has a certain disadvantage when
compared with developed countries in terms of total expenditure per full-time equiv-
alent student. Despite this added hurdle, China has reached or surpassed the global
average in multiple measures, including student—teacher ratio and teacher attrition
rate. This chapter also preliminarily constructs three dimensions of indicators (input,
output, and college preparation) to examine excellent high schools in international
context. Additionally, this chapter analyzes the development trends of China’s high
school education from the perspectives of latest research and national policies, and
presents aspirational stories and best practices. The chapter provides readers with a
unique lens to understand the current and future development of China’s high school
education in the international context.
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1 Introduction

High school education is an important part of the national education system. High
school education, which is between basic education and post-secondary education,
has a significant impact on student development (rencai peiyang). Not only does high
school education influence higher education, but it also directly impacts social capital.
According to OECD (2021a), a high school education “has become a minimum
requirement for navigating the modern economy and society”. The popularity and
quality of high school education directly impacts social capital which further affects
national development. Chinese government places a high value on the cause of high
school education and has integrated high school education development into the
national strategic development system. With strong national support, China’s high
schools continue to improve teaching conditions, develop educational resources,
and improve education quality aiming to cultivate talents with overall quality and
excellence. It is worth noting that 2022 marks the 10th anniversary of high school
education reform, which began from the 18th National Congress of the Communist
Party of China (CPC) in 2012. In the past decade, China’s high school education has
made important progress and remarkable achievements (see Table 1).

The data above show that China’s high school education has improved signifi-
cantly in popularity, financial investment, teaching conditions, and teacher resources.

However, scholars across the globe may not be aware of the latest changes in high
school education in China. Some scholars may still hold onto outdated perceptions
and past criticisms of China’s education. For instance, Xu Guanlin, the honorary
president of Nanyang Technological University in Singapore, has criticized China’s

Table 1 Achievements of high school education reform in China over the past decade

Aspects Indicators Data (2012) | Data (2021) | Changes
Universal access Number of high schools 13,509 14,600 8%
to education Gross enrollment ratio 85% 91.4% 6.4%
Financial Fiscal expenditure 2,317 4,666 101%
investment of education (RMB 100 million)
Teaching Instrument and equipment 2,127 4,968 134%
conditions value per student (RMB)
Area of school buildings (km?) | 420 644 52.35%
Proportion of large classes 47.76% 4.81% 42495 %
Teacher resources | Number of full-time teachers 1,595,000 2,028,300 27. 17%
Student—teacher ratio 15.47:1 12.84:1 20.48%
Percentage of teachers witha | 96.44% 98.82% [1]2.38%
bachelor’s degree or higher
Percentage of teachers witha | 5% 12.4% 148%
master’s degree or higher

Source MOE (2022)
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high school education for placing too much emphasis on examinations and test scores
(Zhang, 2012). Education scholars from different countries have condemned China’s
exam-oriented culture for impeding creative education (Mullen, 2017). However,
with the advancement of education reforms in China, China’s high school education
is not what it used to be.

This chapter aims to introduce the new developments of China’s high school
education systematically, and from an international perspective. This chapter intends
to help international researchers better understand China’s high school education,
and thus promote educational communications between China and other coun-
tries. Furthermore, successful experiences of China’s education will be highlighted,
promoting the common development of educational causes across the globe.

2 Highlighting Data

This section analyzes the resources invested in education in China and other coun-
tries, including human resources (e.g., teachers), financial resources, and physical
resources (e.g., facilities). The resources to be compared are shown in Table 2.
The data are mainly drawn from OECD’s annual Education at a Glance report
and UNESCO databases. While indicators for China are not directly available in
the datasets of OECD and UNESCO, this chapter calculates comparable indicators
using data from China’s Ministry of Education (MOE), National Bureau of Statistics
and other authorities.

2.1 Student-Teacher Ratio

The ratio of students per teacher is calculated by comparing the number of full-time
equivalent students at a specific education level to the number of full-time equivalent
teachers directly involved in teaching at the same level of education (OECD, 2022a).

Table 2 An overview of the indicators in highlighting data

Type of resources Indicators

Human resources Student—teacher ratio

Percentage of teachers qualified according to national standards

Percentage of teachers with a bachelor’s degree or higher

Teacher attrition rate

Financial resources Total expenditure per full-time equivalent student (PPPs for GDP)

Total expenditure on educational institutions as a percentage of GDP

Physical resources Proportion of schools with access to internet
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As a measure of teaching resource allocation, the student—teacher ratio is consid-
ered to be a determining factor of learning outcomes and a significant indicator of
educational quality (OECD, 2013; UNESCO, 2022a). Studies find that the lower
the student—teacher ratio is, the more support and attention students are likely to
receive (Biddle & Berliner, 2002) and the higher academic performance students
may achieve. An empirical study based on PISA 2009 finds that poor academic
performance may result from a high student—teacher ratio (Hou & Shen, 2014).

According to OECD, in 2019, among the OECD countries with available data, the
ratio of students to teaching staff at high school level in general programs varies from
9:1 in Latvia and Lithuania to 28:1 in Mexico, with an average of 13:1. In China, the
average student—teacher ratio in regular senior secondary schools is 12.99:1, which
is roughly equal to the average in OECD countries (Fig. 1).
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Fig. 1 Ratio of students to teaching staff in high school general programs (2019) (%). Source
OECD (2021b), National Bureau of Statistics (2020a)
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2.2 Percentage of Teachers Qualified According to National
Standards

Percentage of teachers qualified according to national standards refers to the propor-
tion of teachers possessing the minimum national academic qualifications required
to teach a given subject at a certain level (UNESCO, 2022b).

It is necessary to measure and monitor the certification of teaching workforce.
In 2008, Australia Education Alliance reported that 58% of public-school teachers
were not eligible to teach their subjects, which negatively affected education quality
(Zhang, 2009). The percentage of qualified teachers is predictive of the quality of
education.

According to UNESCO, in UNESCO Institute for Statistics (UIS) regions, the
average percentage of qualified teachers in high school education is 91.93% in 2020.
The percentage varies sharply across the countries, from 19.91% in Ethiopia to
100% in 18 countries including Monaco, Jordan, and Thailand. China’s percentage
of qualified teachers at high school level is 90.04% with 1.89% percentage points
lower than the average level in UIS regions (Fig. 2).

However, the national qualification requirements for teachers vary widely among
different countries, and there are limitations on the international comparability at a
fixed point in time. This chapter also examines the trend in China’s percentage of qual-
ified teachers. According to the UNESCO, between 2015 and 2020, the percentage of
qualified teachers in Chinarose from 82.80% to 92.04%, while the average percentage
of qualified teachers in UIS regions fell by 2.60% (Fig. 3). It can be seen from the
comparison of the change trend that China’s percentage of qualified teachers is likely
to exceed the average level in UIS regions in the future.

2.3 Percentage of Teachers with a Bachelor’s Degree
or Higher

Studies indicate that educational quality is significantly associated with teachers’
educational attainment (Rivkin et al., 2005). Despite the debates about the impact
of teacher education level (Betts et al., 2003; Henry et al., 2014), many studies find
that teacher education level is positively related to students’ academic performance
(Cooper & Cohn, 1997; Lee & Lee, 2020).

Since teachers’ academic level could influence the quality of education, many
countries have set minimum requirements on educational attainment for teachers.
In China, high school teachers must have a degree of Bachelor’s or above (MOE,
2021a). According to MOE, the percentage of teachers with a bachelor’s degree or
higher reached 98.62% in 2020. In accordance with OECD, in 2020, the average
across the reporting OECD countries was approximately 97.89%, with the minimum
of 83.00% in Iceland and maximum of 100% in Australia, Denmark, Finland,
Germany, Hungary, the Republic of Korea (ROK), Netherlands, Poland, Portugal,
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Spain, Turkey, and Scotland (the United Kingdom [U.K.]) (Fig. 4). It is important to
note that the original data offered by OECD include the distribution of high school
teachers by education levels according to the International Standard Classification of
Education (ISCED). In the framework of ISCED, the 6 and above level correspond
to a bachelor’s degree or higher (Federal Ministry of Education and Research, n.d.).
The data of this indicator were self-calculated based on the original data from OECD
and the classification framework of ISCED.
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Fig. 3 Percentage of qualified teachers in high school education: 2015 to 2020 (%). Source UIS
(2022a)
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Fig. 4 Proportion of high school teachers with a Bachelor’ s degree or higher (percent) (2020) (%).
Source MOE (2020a), OECD (2021c). Notes The OECD average is calculated by using the data of
OECD countries presented above

From the data above, China’s percentage of high school teachers with a bach-
elor’s degree or above is higher than the average of OCED countries. Furthermore,
from 2009 to 2020, the percentage of teachers with a bachelor’s degree or higher
in China continued to rise, from 93.60% in 2009 to 98.62% in 2020 (Fig. 5). The
statistics demonstrate both a slight international advantage and a steady increase in
the academic level of China’s high school teachers, indicating a great increase in the
investment in teachers’ human capital.
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Fig. 5 Percentage of Chinese high school teachers with a bachelor’s degree or above (%). Source
Chen and Zhi (2019), MOE (2019a, 2020a)

2.4 Teacher Attrition Rate

The teacher attrition rate is the percentage of teachers who leave the profession. This
indicator is calculated by dividing the number of leavers in a given year by that year’s
total teaching workforce, including new entrants (UNESCO, 2022c). A large value
indicates that the teacher supply is unstable and insufficient, which could negatively
affect students’ learning and hinder the development of education.

According to UNESCO (Fig. 6), in upper-middle-income countries, the average
attrition rate of high school teachers was about 4.60% in 2020. China’s high school
teacher attrition rate was 4.30%, lower than the average level of upper-middle-income
countries, demonstrating a relatively more stable teacher population.

2.5 Total Expenditure Per Full-Time Equivalent Student,
PPPs for GDP

Total expenditure per full-time equivalent student is an indicator that shows the
amount of financial resources devoted to a single student on average, reflecting
the degree of financial investment and support for education. It is calculated by
dividing the total expenditure on educational institutions at a given level of education
by the corresponding full-time equivalent enrollment (OECD, 2021d). To ensure
the comparability across countries, expenditures in different national currencies are
converted into equivalent U.S. dollars (US$) using Purchasing Power Parties for
GDP (PPPs for GDP).

In 2018, OECD countries spent on average around US$10,581 per student in
general programs at high school level. There were large variations among the
reporting countries, ranging from less than US$6,000 per student in Chile, Greece,
Mexico, and Turkey to more than US$14,000 per student in Luxembourg, Norway,
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Belgium, Austria, Australia, France, and U.K. According to MOE, the 2018 total
education expenditures per student in general high school education was RMB20,441
(around US$4,833). The PPPs for GDP of China was 4.228704, according to OECD.
Figure 7 shows that China’s level of expenditure per high school student was much
lower than that of the majority OECD countries.

However, a lower level of average education expenditure does not necessarily
represent a lower degree of financial investment in education. The level of spending
per student can be affected by many factors, such as the number of students
enrolled, the length of schooling, and teachers’ salaries (OECD, 2021a), which vary
significantly from country to country.
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Fig. 7 Total expenditure per full-time equivalent student in general programs at high school level,
PPPs for GDP (2018). Source OECD (2021d, 2022b), MOE (2019b)
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2.6 Total Expenditure on Educational Institutions
as a Percentage of GDP

National investment in education can also be evaluated by total expenditure on educa-
tional institutions as a percentage of GDP. It shows the share of a country’s wealth
produced in a period that has been spent on educational institutions. Not only can
this measure indicate the priority placed on education, but it also demonstrates the
degree of adaptability between the development of education and the economy. This
indicator is also helpful to avoid some comparability issues, giving a more accurate
picture of national investment in education.

In 2018, OECD countries spent an average of 0.6% of their GDP in general high
school programs. The percentage ranged from lows of 0.2% in the Czech Republic
and the Slovak Republic to highs of 1% in Chile and New Zealand and 1.4% in
Israel. In 2018, China spent RMB472,100 million on general high school education
(MOE, 2019b), while China’s GDP reached RMB900,309 billion (National Bureau
of Statistics, 2019). It is estimated that the total 2018 expenditure on general high
school in China accounted for 0.52% of GDP. The data are presented in Fig. 8.

Although China’s total expenditure on general high school education relative
to GDP is lower than the average level of OECD countries, the gap is not large.
Moreover, the total expenditure on general high school education as a percentage of
GDP in China has risen from 0.52% in 2018 to 0.55% in 2020 (Fig. 9).
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Fig. 8 Total expenditure on high school education as a percentage of GDP (2018) (%). Source
OECD (2021e), MOE (2019b), National Bureau of Statistics (2019)
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Fig. 9 China’s total expenditure on high school education as a percentage of GDP (%). Source
MOE (2019b, 2020b, 2021b), National Bureau of Statistics (2019, 2020b, 2021)

2.7 Proportion of Schools with Access to Internet

Effective instruction and learning environments require adequate school resources,
including both human and physical resources. One of the necessary physical
resources is internet access. Schools with internet access can use digital resources
in education, which make teaching more effective. The proportion of schools with
access to Internet could indicate the level of information facility investment.

According to UNESCO, the 2020 average proportion of high schools with internet
access in UIS regions was approximately 65.5%. There is a significant variation
across countries, with values ranging from lows of 1.09% in Burkina Faso and 6.72%
in Sierra Leone to highs of 100% in nearly 30 countries such as Seychelles, Thailand,
and Vietnam (Table 3). The proportion for China was 97.06%, above the average
level.

Based on the overall indicators, several conclusions can be drawn. First, in terms of
human resources investment in high school education (teacher investment in partic-
ular), China ranks high in international comparisons. The teacher workforce of high
school education in China is above average in terms of adequacy, qualification level,
and stability. Second, China’s financial investment in high school education does
not seem to keep pace with other countries. However, China is increasing its finan-
cial investment in high school education, and China is narrowing the gap gradually.
Last but not least, with the advancement of the economy, science, and technology,
investment in information technology (IT) is becoming increasingly important for the
advancement of education. China’s investment in IT equipment (e.g., cyber infras-
tructure) has performed well in international comparisons, providing a favorable
condition for the modernization of China’s high school education.
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Table 3 Proportion of high school schools with access to Internet (2020)

S. Wang et al.

Country Proportion (%) Country Proportion (%)
Seychelles 100 China 97.06
Thailand 100 Malaysia 96.40
Vietnam 100 Tunisia 96.35
Cayman Islands 100 Lebanon 95.94
Cuba 100 Morocco 89.19
Dominica 100 Tonga 88.46
Grenada 100 British Virgin Islands 87.50
Saint Lucia 100 Kyrgyzstan 85.63
Albania 100 Turks and Caicos Islands 83.33
Andorra 100 Costa Rica 82.80
Gibraltar 100 Palestine 80.54
Monaco 100 Ecuador 78.41
San Marino 100 Colombia 77.60
Spain 100 Peru 75.27
Ukraine 100 Kiribati 75.00
Cook Islands 100 Algeria 73.37
Niue 100 Azerbaijan 72.81
Palau 100 Marshall Islands 72.22
Samoa 100 Zimbabwe 70.71
Tuvalu 100 UIS Regions 65.50
Armenia 100 Nepal 63.47
Bahrain 100 Senegal 60.77
Georgia 100 India 58.52
Jordan 100 Ivory Coast 54.35
Kuwait 100 Panama 53.11
Oman 100 Bangladesh 41.51
Qatar 100 Turkmenistan 31.10
Saudi Arabia 100 Cameroon 25.31
United Arab Emirates 100 Ethiopia 20.58
Belarus 99.52 Togo 14.06
Republic of Moldova 97.96 Sierra Leone 6.72
Bhutan 97.56 Burkina Faso 1.09

Source UIS (2022¢)
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3 Excellence Indicators

In recent years, educational scholars in China have actively promoted the devel-
opment and evaluation of high-quality high schools. These scholars have explored
a variety of indicators for evaluating and identifying excellent schools. However,
merely focusing on China’s excellent high schools is not enough; it is critical to
examine top-performing high schools in an international context, which provides
the foundation to understand and compare the strengths and weaknesses of excellent
high schools across the globe. Given the challenges of data collection and ensuring
international comparability, analysis in this chapter is limited to specific districts in
China and the U.S.: Shanghai and California. These two regions have been selected
due to their economic strengths and robust populations.

However, it needs to be noted that much of the school-level data are not publicly
available for California’s and Shanghai’s high schools. As such, this chapter uses
Shanghai and California as the contexts for the comparison mainly for illustrative
purpose, and focuses on presenting definitions and possible sources for the indicators.
In future studies, the research team will collect comprehensive individual-school data
from Shanghai’s and California’s high schools, so as to conduct a full-scale compar-
ison between Shanghai’s high schools and California’s high schools. Additionally,
the research team would like to further understand if it is possible to examine high
schools in other regions and districts from a global context using the indicators we
established in this chapter.

3.1 Design

Three sets of indicators are chosen for examining high school excellence at the global
level: input indicators, output indicators, and college readiness indicators (Fig. 10).
Notably, the selection of indicators is constrained by two factors: data comparability
and data availability.

3.1.1 Data Comparability

There are distinct disparities between the Chinese and U.S. national education
systems, which renders the current comparison somewhat challenging. As such,
quantifiable indicators that generally have comparable definitions in the global
context are selected. To further strengthen the comparability, when the definitions
and calculations are different between these two countries, the analysis will apply
one country’s definition and formula as the reference and adjust the other’s indicator
outcomes using raw data wherever possible.
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Input Indicators

Indicators

Output Indicators

College Readiness
Indicators

Fig. 10 Organizing framework of indicators

3.1.2 Data Availability

S. Wang et al.

Student-teacher ratio ‘

Percentage of qualified teachers
within the certified subject area

Expenditure per student ‘

Graduation rate ‘

Proportion of students admitted to top
universities

Proportion of students admitted to
four-year universities

AP courses offered ‘

AP participation rate ‘

AP quality ‘

Preferably, data should be obtained from public sources to ensure transparency and
validity. However, a great amount of data for China’s and U.S. high schools are
not publicly available. Fortunately, educational agencies and third-party organiza-
tions (e.g., U.S. News & World Report) provide school-level data on their official
websites, along with definitions and calculation methods, offering a solid foundation
for investigations. In other cases, information will be required from high schools and
educational agencies directly for future investigations.
As aresult, the indicators in this study draw upon operational definitions, data sets,
and formulas from various sources, including National Center for Education Statistics
(NCES), U.S. Department of Education, California Department of Education (CDE),
Ed-Data (a partnership of the CDE), U.S. News & World Report, and Niche.
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3.2 Definitions and Sources

The set of indicators for evaluating excellent high schools in Shanghai and California
are listed in Fig. 10.

3.2.1 Input Indicators

There are three indicators under the input branch: student—teacher ratio, the
percentage of qualified teachers within the certified subject area, and expenditure per
student. Table 4 contains the brief definitions of these indicators with the subsequent
paragraphs providing additional details.

Student—Teacher Ratio. The student—teacher ratio in a high school reflects the level of
teaching resources available to students. The lower the ratio, the more personalized
support a student may receive from the teachers. Prior studies find that student—
teacher ratios are significantly related to student outcomes, including test scores and
graduation rates (e.g., Brozak, 2017).

The student—teacher ratio is calculated by dividing the number of students enrolled
in a given school year by the number of full-time equivalent teachers in the same
year. Full-time equivalent teachers comprise any teaching personnel who are directly
involved in the instruction of pupils, regardless of their employment status. The
total number of full-time teachers should be added to the equivalency of part-time
instructional staff converted to the statutory working hours of a full-time teacher
to calculate the number of full-time equivalent teachers. However, the information
regarding part-time instructional staff for Shanghai’s high schools is not readily
available, and we can only use total number of students and total number of teachers
to calculate an approximate value. Thus, the student—teacher-ratio results between
Shanghai’s and California’s schools are not strictly comparable, and are mainly
presented for illustrative purpose.

For high schools in California, student—teacher ratios can be directly retrieved
from the Common Core of Data (CCD) at NCES (RTI International, 2021). The
ratios can also be verified from multiple sources, including U.S. News & World

Table 4 Operational definitions of the input indicators

Input indicators Definitions

Student—teacher ratio The ratio of total student enrollment to the
full-time equivalent teachers

Percentage of qualified teachers within the The proportion of teachers that possess a full
certified subject area credential and teach the subjects within their
certification area

Expenditure per student The funding per pupil, allocated for the specific
benefit of the school or the benefit of all schools
in the Local Education Authority (LEA) equally
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Report and Niche official websites. For high schools in Shanghai, data regarding the
number of students and teachers can be obtained from school official websites and
Baidu encyclopedia for most schools. As discussed previously, detailed part-time
instructional staff information is not available for high schools in Shanghai, and may
need to be collected from the schools directly in future investigations.

Percentage of Qualified Teachers within the Certified Subject Area. This indicator
reflects the specialization level of teachers, which directly influences education
quality. There is mounting evidence of the negative relationship between unqual-
ified/mis-assigned teachers and student learning (Clotfelter et al., 2010; National
Education Union, 2022; Van Overschelde, 2022).

The percentage of qualified teachers within the certified subject area is calculated
by dividing the number of qualified teachers within the certified subject area by the
total number of the teachers employed by the school (including the teachers without
full credentials, such as internships, emergency, and waivers). The following formula
shows the specific way this percentage is calculated:

(Number of credentialed teachers — Number of credentialed teachers assigned out — of — field)
(Number of teachers with full credentials + Number of teachers without full credentials)
(D

For high schools in California, this percentage is obtained based on the infor-
mation about teacher credentials and misassignment in the School Accountability
Report Card (SARC) provided by CDE. For high schools in Shanghai, data are not
readily available, and may need to be collected from the schools directly in future
investigations.

Expenditure per Student. Expenditure per student indicates the estimated absolute
amount of financial support for education on a per-student basis. A large body of
evidence suggests that financial resources play a significant role in determining
education quality (Baker, 2018). Prior studies have reported associations between
increased educational spending and better student outcomes, including test scores
and graduation rates (Jackson et al., 2015; Ted, 2014).

This indicator is calculated by dividing the total government funding allocated
for a school in a given year by the school’s annual Average Daily Attendance (ADA)
figure. ADA is the pupil count used for funding allocation, obtained by dividing
the total number of days of student attendance by the total number of days in
a regular school year (Ed-Data, 2020). The reason for utilizing ADA rather than
enrollment count is that ADA provides a more accurate student population statistic
by accounting for transience, dropouts, and illness. In addition, given the different
national currencies, this indicator will be converted into PPP$ to ensure international
comparability.

Data regarding expenditures per student at high schools in the U.S. are obtained
from SARC (California Department of Education, 2020). The matching data on PPP
conversion factor can be retrieved from OECD Data. For high schools in Shanghai,
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data are not readily available, and may need to be collected from the schools directly
in future investigations.

3.2.2 Output Indicators

There are three indicators under the input indicators branch: graduation rate, propor-
tion of students admitted to top universities, and proportion of students admitted to
four-year universities (see Table 5).

Graduation Rate. Graduation rate is one of the most important indicators for evalu-
ating high schools. It is a well-accepted standard used by many education agen-
cies, including U.S. News & World Report and Niche to measure high school
success. Graduation rates also reflect school accountabilitythe level of education
quality that a school can provide to its students to prepare them for further develop-
ment. Furthermore, graduation rates may be related to other aspects of high school
quality, including financial strengths, management capacities, curriculum resources,
and teacher qualifications.

To ensure accuracy of the graduation rate indicator, the indicator is adjusted by
Adjusted Cohort Graduation Rate (ACGR) (California Department Education, 2022).
ACGR is calculated by dividing the number of students who graduate in the standard
number of years or less by the number of students in the adjusted cohort for that
graduating class (U.S. Department of Education, 2017). The adjusted cohort is based
upon the number of the first-time 9th-graders in a particular academic year, and then
subsequently adjusted by “adding any student transferring into the cohort and by
subtracting any student who, during the years covered by the rate, transferred out,
emigrated to another country, transferred to a prison or juvenile facility, or died”
(U.S. Department of Education, 2017). For example, for a high school in Shanghai,
its ACGR in school year 2021-2022 should be calculated as follows. Note that high
schools in China typically cover Grades 10 to 12, while those in the U.S. typically
cover Grades 9 to 12, which may render graduation rate slightly different due to
grade coverage.

Table 5 Operational definitions of the output indicators

Output indicators Definitions

Graduation rate The percentage of first-time 9th grade students
enrolled in the same school year that earn a
regular high school diploma within the

stipulated period

Proportion of students admitted to top
universities

The percentage of students admitted to elite
universities in China or the U.S

Proportion of students admitted to four-year
universities

The percentage of students admitted to the
government-approved four-year universities in
China and the U.S
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Number of cohort numbers who earned a regular high school diploma
by the end of the 2021 — 2022 school year

Number of first — time Grade 9 students in fall 2019 (starting cohort)+ students who transferred
in — students who left during school years 2019 — 2022

@)

For high schools in California, graduation rates are available from the SARC
provided by the local educational agencies (LEAs). The data can also be retrieved
from “state education agency public websites or received directly from state educa-
tion agencies” (RTI International, 2021). For high schools in Shanghai, data are not
readily available, and may need to be collected from the schools directly in future
investigations.

Proportion of Students Admitted to Top Universities. This indicator reflects talent
training quality. Top universities can provide outstanding learning opportunities
and educational resources. Admission to top universities is highly competitive and
demands outstanding abilities. The proportion of students admitted to top universities
reflects how successful a high school is in student development.

For U.S. institutions, the top 4 universities are defined based upon Times Higher
Education (THE) World University Rankings, and THE Ranking is generally consid-
ered one of the leading rankings for world universities (Times Higher Education,
2021). Based upon THE ranking, for U.S. institutions, the top 4 universities are:
Harvard University, Stanford University, Massachusetts Institute of Technology, and
California Institute of Technology. For China’s institutions, the top 4 universities are:
Tsinghua University, Peking University, Fudan University, and Shanghai Jiao Tong
University. These eight universities have been recognized as the leading universities
in these two countries.

For high schools in California, data are not readily available, and may need to
be collected from the schools directly in the future. For high schools in China,
data are obtained from official school websites, Xibao (a bulletin of glad news),
university admission office, and other websites (e.g., WeChat official accounts). In
particular, information obtained from official school websites, Xibao, and university
admission office is considered to be of high accuracy, and we prioritize these sources
for calculation. The information obtained from other websites may vary, and we
only use these websites when information from official sources is not available.
Additionally, we use multiple sources to crosscheck the accuracy of the data wherever
possible.

Proportion of Students Admitted to Four-Year Universities. It refers to the percentage
of students admitted to the government-approved four-year universities in both
countries.

For high schools in Shanghai, data are obtained from official school websites and
other websites (e.g., WeChat official accounts). For high schools in California, data
are not readily available, and may need to be collected from the schools directly in
the future.
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3.2.3 College Readiness Indicators

There are three indicators under the input indicators branch: AP courses offered, AP
participation rate, AP quality (see Table 6).

One of the goals of high school education is to prepare students for post-secondary
education. Therefore, this chapter took college readiness into consideration while
evaluating excellent high schools. College readiness refers to a set of skills, knowl-
edge and behaviors a high school student should have before enrollment in their first-
year college. These may include subject-specific knowledge, creativity, the capacity
for independent learning, and other aspects. Advanced Placement (AP) courses are
designed to improve college readiness.

Not until recent years, China’s high school education has started to attach great
importance to college readiness. A group of educators are actively exploring how to
set up China’s AP courses (also known as CAP). For instance, Peking University’s
Advanced Courses (AC), Tsinghua University’s MOOCAP, and Chinese Advanced
Placement created by the Chinese Society of Education (CSE) are three typical
examples (Liu, 2016; Shao, 2021; Si, 2016; Yang, 2016). These programs have
established a complete course system, including teacher training, AP designation,
AP enrollment, course assessments, and credit certification methods. There are many
similarities between the programs and the American AP courses, allowing for cross-
national comparisons. However, it is worth noting that the AP programs in China
are still at the preliminary stage of development and are only available at a few
selected Chinese post-secondary institutions. As such, the values of the three college
readiness indicators in China’s high schools may not be parallel to those in the U.S.

AP Courses Offered. AP courses offered indicates the abundance of AP course
resources. It is calculated by counting the authorized courses with at least one student
enrolled. Specifically, the courses should meet the following two criteria. First, the
courses must be authorized by the organizations that provide the AP courses. Second,
at least one student should register for the course.

For high schools in California, the number of AP courses offered are available
from SARC. For high schools in Shanghai, data are not readily available and may
need to be collected from the schools directly in the future.

Table 6 Operational definitions of the college readiness indicators

College readiness indicators | Definitions

AP courses offered The number of authorized AP courses with at least one student
enrolled
AP participation rate The percentage of students enrolled in all AP courses at the school

for a given school year

AP quality The percentage of AP tests on which a student obtained a passing
score or higher
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AP PFarticipation Rate. AP Participation Rate can be used to measure access to
college-level material (RTI International, 2021). It is computed by using the total
number of unduplicated students enrolled in AP classes divided by the total number
of unduplicated students enrolled in the same year.

For high schools in California, the number of AP courses offered are available
from SARC. For high schools in Shanghai, data are not readily available and may
need to be collected from the schools directly in the future.

AP Quality. AP quality refers to the AP test outcomes. This indicator measures
students’ readiness for college-level work (ibid). It is calculated by dividing the
number of AP exams on which a student obtained a passing score or higher (e.g., a
score of 3 or higher on AP exams in the U.S.) by the total number of AP exams taken
in a school year. If a student took multiple AP exams, all of them will be counted.

For high schools in California, the values of this indicator can be obtained based
on the AP test results offered by ED-data. For high schools in Shanghai, data are
not readily available and may need to be collected from the schools directly in the
future.

3.2.4 Sample

In order to demonstrate the operationality of the definitions and formulas, we selected
12 leading high schools from California. Specifically, we used the 2022 Best U.S.
High Schools Rankings from U.S. News & World Report (2022) for the selection of
leading U.S. high schools because this ranking also strives to examine high schools
using publicly available data. These schools are Gretchen Whitney High School,
California Academy of Mathematics and Science, Preuss School UCSD, Lowell High
School, University High School (Fresno), Mission San Jose High School, Lynbrook
High School, Eunice Sato Academy of Math & Science, Monta Vista High, Western
Center Academy, Canyon Crest Academy, and Dougherty Valley High School.

For high schools in Shanghai, although there is no official ranking available, there
are twelve schools that are generally considered leading institutions in Shanghai
(Gong, 2020). These schools are Shanghai High School, No. 2 High School of
East China Normal University, High School Affiliated to Fudan University, High
School Affiliated to Shanghai Jiao Tong University, Shanghai Qibao High School,
Shanghai Nanyang Model High School, Shanghai Kong Jiang Senior High School,
Shanghai Jianping High School, Shanghai Yan’an School, Shanghai Fuxing Senior
High School, Shanghai Datong High School, and Shanghai Gezhi High School.

3.3 Findings

The results of the averages of the indicators for excellent U.S. high schools are
presented in Table 7.
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Table 7 Indicator averages for excellent California’s and Shanghai’s high schools
Region STR |PQT |EPS GR PSTU |PS4U |APC |APPR |APQ
California |25/1 |94% 10,275 |98% |N/A N/A 53 58% 77%
Shanghai 10/1  |N/A | N/A N/A | 26% 99% N/A | N/A N/A

Notes STR refers to student—teacher ratio; PQT refers to percentage of qualified teachers within the
certified subject area; EPS refers to expenditure per student; GR refers to graduation rate; PSTU
refers to proportion of students admitted to top universities (e.g., High School Affiliated to Shanghai
Jiao Tong University, 2022; Shanghai High School, 2022a); PS4U refers to proportion of students
admitted to four-year universities (e.g., Shanghai High School, 2022b); APC refers to AP courses
offered; APPR refers to AP participation rate; APQ refers to AP quality. Not all data from all high
schools are available for each indicator; only the averages are reported

3.4 Discussion

There are notable differences between California’s and Shanghai’s high schools.
For instance, there was a substantial difference for student—teacher ratio: the STR
is 25/1 for top California’s public schools, and the STR is 10/1 for top Shanghai’s
high schools. However, we shall not overinterpret the differences, as: (1) The total
number of full-time teachers was added to the equivalency of part-time instructional
staff converted to the statutory working hours of a full-time teacher to calculate the
number of full-time equivalent teachers for California’s high schools; while we only
used the total number of teachers and students to calculate STR for Shanghai’s high
schools, as the detailed part-time instructional staff information was not available.
(2) There are significant enrollment differences between top public and private high
schools, and we only focus on public high schools for both countries for this round
of analysis.

Again, the AP programs in China are still at the preliminary stage of development
and are only available at a few selected Chinese post-secondary institutions. The
values of the three college readiness indicators in Chinese high schools collected
in the future may not be parallel to those in the U.S. Additionally, dual enrollment
programs are becoming an increasingly popular option in the U.S. which is a direct
challenger to AP course offerings and enrollments.

Additionally, not all data are publicly available for U.S. high schools, such as
proportion of students admitted to top universities and proportion of students admitted
to four-year universities. Preliminary results show that 26% of students from the
12 leading high schools enrolled in top-4 universities in China, and 99% students
attended 4-year universities. Future investigations should collect data from individual
schools or districts for U.S. high schools.

Finally, although the comparative analysis is limited given the lack of publicly
available data for Shanghai’s and California’s high schools, individual-school data
will be collected from Shanghai’s and California’s high schools, so as to conduct
a full-scale comparison between Shanghai’s high schools and California’s high
schools. Specifically, detailed data may be collected from school officials and govern-
ment agencies. Additionally, the research team would like to further understand if
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it is possible to examine high schools in other regions and districts from a global
context using the selected indicators in this chapter.

4 Best Practices

4.1 Cultivation of Innovative Talents in Chinese High
Schools

The competition of comprehensive national strength lies in the competition among
innovative talents. Countries across the globe have realized the significance of inno-
vative talents, and thus are actively developing their abilities to research and improve
the practice of innovative student development.

China has attached great importance to the cultivation of innovative talent
(chuangxin rencai peiyang). Outline of the National Plan for Medium- and Long-
Term Education Reform and Development (2010-2020) issued in 2010 clearly puts
forth the necessity to reform talent training mechanisms and modernize the talent
training mode. It also emphasizes that the high school is a critical period for the
formation of students’ personality, which is of great significance to the cultivation
of innovative talents (the State Council, 2010).

Many high schools in China have explored their own effective and distinctive
training systems for innovative talent. In this section, two schools as talent-innovation
representatives are presented. One is Shanghai High School, which has been taking
the lead in carrying out the experimental project of cultivating high school students’
innovative literacy in China (Feng & Liu, 2019), and the other is No. 2 High School
of East China Normal University (NHSECNU), one of the first “top-10 schools in
science and technology innovation education” (NHSECNU, 2022a). In the following
paragraphs, details are told regarding their talent-innovation cultivation approaches.

4.1.1 Moral Education (Daode Jiaoyu) Comes First

Moral education refers to activities that purposefully exert moral influence on
students. The contents include improving moral consciousness and understanding,
cultivating moral emotion, exercising moral will, establishing moral faith, and
forming moral habits.

The cultivation of innovative talent needs to put moral education first. The
NHSECNU features “Moral Education Leading Innovation” in its cultivation of
innovative talent (Sheng, 2010). Moral education is highly valued at the school. It
initiates a mode for talent cultivation named “100% x N, which calls for all students
(100% students) to complete N tasks (NHSECNU, 2022b). One of the tasks, 100-
h volunteer work, is designed to develop students’ moral character (NHSECNU,
2021). Similarly, Shanghai High School also emphasizes the significance of moral



4 Secondary Education (High School) in China 151

education. When the school created its original course groups for innovative talent
cultivation, one of the first approaches they came up with was to create a moral
education curricula group (Feng, 2016). Survey results from Shanghai High School
showed that 96.3% students agreed that moral character would greatly influence the
future student development (Feng, 2015).

4.1.2 Providing Sufficient Space for Students to Explore Their Potential

Individual development is necessary for students with varying potential. This requires
schools to provide students with sufficient space to explore their potential. The
NHSECNU initiated a program named “College of Excellence” in 2013. This
program offered a wide range of courses and provided personalized cultivation in
accordance with students’ innovation potential and subject specialties, aiming at
promoting each student to fully explore their own potential (NHSECNU, 2022c).

Shanghai High School has creatively built a highly selective curriculum system
with its own characteristics based on the idea of “subject cluster” from International
Baccalaureate (IB) courses. The curriculum system is divided into three categories:
a course group regarding learning (nearly 500 courses), a course group regarding
moral education (nearly 40 subjects and 150 modules), and a course group regarding
potential development (involving finance, law, energy-saving cars, medicine, soft-
ware engineering, brain science and artificial intelligence [Al], geographic informa-
tion systems and other discipline areas) (Feng, 2016). Students can freely choose the
courses and develop their advantageous potential according to their learning bases
and research interests.

4.1.3 Collaborating with Top Universities and Scientific Research
Institutions

The cultivation of innovative talent needs support of good teachers, while teachers
in ordinary high schools are inadequate when cultivating innovative talents in terms
of knowledge, teaching methods, and time. Many high schools collaborate with
universities or scientific research institutions to cultivate innovative talents.

Since 2014, Fudan University (FDU) and Shanghai High School have jointly
promoted the “FDU-Shanghai High School mentoring plan”, including “office hours”
(academic seminars with the professors from FDU), cross-disciplinary lectures,
micro-courses with difficulty equivalent to a college course, summer courses offered
by FDU, online guidance, and MOOC learning (Feng, 2021). Additionally, Shanghai
High School has also worked with prestigious universities and research institu-
tions such as Shanghai Jiao Tong University, Tongji University, and the Institute
of Neuroscience of the Chinese Academy of Sciences (CAS) to cultivate innovative
talent (Feng & Liu, 2019). NHSECNU has incorporated the “Talent Program” (a
training program for youth science and technology innovation talent) organized by
the Chinese Association for Science and Technology and MOE into its cultivation
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system (NHSECNU, 2022d). Through the “Talent Program”, students can conduct
research under the guidance of top scientists in China and develop their pioneering
spirit and innovative ability.

Thanks to the assistance of universities and research institutions, students can
make great achievements and access resources that they would not have had other-
wise. For instance, through the training of the “Talent Program”, four students from
the NHSECNU are qualified to have an asteroid named after them because of their
exceptional performance in Intel International Science & Engineering Fair (ISEF)
(NHSECNU, 2022b), demonstrating to the world the innovative potential of Chinese
youth.

4.2 The Exploration of Liberal Education (Boya Jiaoyu)
in Chinese High Schools

Liberal education is a long-established educational philosophy that emphasizes the
cultivation of a “harmoniously developed” person with a wide range of knowledge
and a noble moral character through the accumulation of extensive knowledge and
the cultivation of refined humanistic spirits (Su, 2013). Studies have shown that
liberal education has a positive effect on both individual development and socio-
economic development (Axelord & Anisef, 2001; Wang, 2015). Thus, many scholars
are exploring how to put liberal education into practice. However, practicing liberal
education in high school settings, especially in China, is quite challenging (Wang,
2015). This is mainly because China’s high school students are under a lot of pressure
to prepare for college entrance exams (gaokao) and have little time to pursue liberal
education. However, the High School Affiliated to Fudan University has explored an
effective way to practice liberal education from which much can be learned.

4.2.1 Shaping a School-Based Philosophy of Liberal Education

It is critical to think carefully about two questions for a school to practice liberal
education: What is liberal education? What kind of people does the school want
to cultivate through liberal education? Jian Wu, Principal of High School Affili-
ated to Fudan University, gives a clear answer to these questions (Wang, 2021).
Liberal education pursues students’ holistic development (quanmian fazhan), diver-
sified growth, and sustainable progress. Students should be trained to “Bo er Tong,
Ya er Zheng (have a complete knowledge system and good conduct)”’. Wu high-
lights the importance of developing moral character in the age of intelligence and
highly recommends that teachers develop students’ spiritual beliefs in accordance
with the Chinese culture. Chinese teachers in this school have developed a course
group named “Chinese People” (zhong guo ren), including “the Chinese Charac-
ters”, “Chinese Ancient Poetry Appreciation”, and “Chinese Root Culture” (Zhou,
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2019). It is designed to help students internalize good virtues of Chinese culture
while learning literary knowledge.

4.2.2 Constructing a Curriculum System to Meet Students’ Various
Needs

The school has established a curriculum system consisting of eight sections, which are
Humanities and Classics, Language and Culture, Society and Development, Teaching
and Logic, Science and Experiment, Technology and Design, Sports and Health,
Art and Appreciation. Under each section, a certain number of courses are offered
for students to choose. For instance, Sports and Health has up to 74 courses for
students to choose (Wang, 2021). The school has also set up a “four-step” progressive
curriculum system. The “four steps™ are: level A—basic courses to ensure basic
learning abilities, level B—expanding courses to meet students’ individual needs,
level C—research courses to cultivate scientific research abilities, and level D—
selective courses to develop potentials. Students have autonomy in deciding whether
to take courses above level A. In this curriculum system, students can learn a wide
range of knowledge at their own pace.

This school encourages students not only to learn a wide array of subjects, but also
to conduct cross-disciplinary research. During the World Expo, the school gathered
nearly 10 teachers from different disciplines, including Chinese, Geography, Physics,
and Politics to co-edit a book titled the “World Expo Tour” (Fu & Li, 2011). Inspired
by this book, many students found inter-disciplinary topics fascinating to study, and
developed their abilities to apply cross-disciplinary knowledge.

4.2.3 Constructing a Multiple Evaluation System to Encourage
Diversified Development

Principal Wu believes that while assessment scores are important, they are not the
purpose of learning (Xu, 2021). Students need to be evaluated thoroughly. Therefore,
the High School Affiliated to Fudan University established a multiple evaluation
system for students (Yu, 2016).

First, in order to lessen the tendency to evaluate students by scores, each student’s
test scores are converted into corresponding grades. Furthermore, there are variations
in the methods used to evaluate students for courses at various levels. Basic course
evaluations include daily performance, midterm grades, and final grades. Research
courses are evaluated by P (pass/qualified) and NP (not pass/unqualified). In selective
courses, students will not receive grades; instead, their performance in these courses
will be presented in terms of overall quality (zonghe suzhi) reports.

Overall quality reports are used to assess students’ holistic development. Apart
from academic performance, these reports record the students’ performance in
various extracurricular activities such as volunteer service, awards and honors
they have received, and semester comments from their teachers. The information
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presented in the reports will be used as an important basis for student awards. The
school has set up different kinds of honorary awards, including “star of volunteer
work”, “star of arts and sports”, “star of science and technology” (Wang, 2021).
These different types of “stars” form a multi-symbiotic model group, which increases

students’ awareness of multi-dimensional development.

4.3 China’s High School-Centered Education Groups
for Educational Balance

In 2019, Chinese government issued several documents to promote the balanced
development of education ( jiaoyu junheng fazhan), for example, The Implemen-
tation Plan for Accelerating the Modernization of Education (2018-2022) (the
State Council, 2019a) and China Education Modernization 2035 (the State Council,
2019b).

To realize the balanced distribution of educational resources, the government
put forward an excellent school-led development strategy, which encourages high-
performing high schools to open branch schools and establish education groups. A
number of education groups have been established, such as High School Affiliated
to Shanghai Jiao Tong University Education Group, Hangzhou Qiushi Education
Group, and Beijing Fengtai No. 1 Primary School Group, etc.

As early as 1996, Shanghai Jianping High School started to open branch schools
and formed Jianping Education Group, the first education group in Shanghai
(Huang & Luo, 2016). It is one of the representatives of group-schooling in China
and the experience of this education group can be learnt from.

4.3.1 School Culture Comes First

Educational philosophy is vital to running a school. Shanghai Jianping High School
attaches great importance to the creation, transmission, and growth of school culture
in the process of opening branch schools.

In 1994, the former Meiyuan Middle School was renamed Shanghai West Jianping
Middle School and joined Jianping Education Group (Chen & Xue, 2016). Shanghai
Jianping High School sent a cadre of teachers and experienced education admin-
istrators to the West Jianping Middle School. These teachers were instrumental in
the development of the middle school. Furthermore, the educational philosophy of
Shanghai Jianping High School, “qualification + specialization; norm + choice”, has
also greatly influenced the development of Shanghai West Jianping Middle School. It
established a credit system based on this educational philosophy (Jiangsu Education
Newspaper, 2021a). The credit is calculated by adding “basic credit” and “specialty
credit”. To allow students to explore more about their specialties, Shanghai West
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Jianping Middle School has developed more than 90 selective courses for students
to choose (Jiangsu Education Newspaper, 2021b).

It is worth mentioning that Shanghai West Jianping Middle School has also
creatively developed its own school culture based on the educational philosophy
of Shanghai Jianping High School. This middle school nurtures its idea of “real-
izing the vigorous growth of each student” based on the two words “specialty” and
“choice” (ibid). This new idea not only adds humanistic charm to Shanghai West
Jianping Middle School, but also enriches the educational philosophy of Jianping
Education Group.

4.3.2 Realizing Resource Balance Through Resource Sharing

Educational resources, especially teachers, are extremely important to school devel-
opment. Pudong Middle School, before being a member of the Jianping Education
Group, had inadequate instructional resources. After Pudong Middle School joined
the Jianping Education Group, Shanghai Jianping High School assigned a math
teacher and an English teacher to Pudong Middle School (Huang & Luo, 2016).
The two teachers were experienced in teaching graduates at Shanghai Jianping High
School. They introduced many efficient techniques for class management and lesson
preparation to the middle school. After a semester, students’ scores significantly
improved. Additionally, the teaching abilities of the teachers in Pudong Middle
School also progressed.

It is clear that Jianping Education Group may raise the standards of both students
and teachers in underprivileged schools through internal resource reallocations. This
further supports the balanced development of fundamental education.

4.3.3 Ripple Effect Within the Education Group

With the development of Jianping Education Group, many schools in this group have
gradually grown/evolved from “recipients” to “helpers”, and started to help promote
the development of other schools within the education group, which is called a ripple
effect.

Take Jianping South Middle School as an example. There was a severe staff
shortage when Jianping South Middle School joined the Jianping Education Group.
It only had the principal in its management team, which seriously hampered its
development. Facing this huge problem, other schools in the education group all
came to help (ibid). Three excellent teachers from Shanghai West Jianping Middle
School—a special-grade physics teacher, a senior math teacher, and an experienced
teacher from the Subject Center—went to Jianping South Middle School to train
the teachers. Meanwhile, a gold-medal coach specializing in designing fire-fighting
robots was sent to train the students in the robot team of Jianping South Middle
School. Jianping Yuanxiang School also sent four experienced teachers to Jianping
South Middle School. With the joint support of several schools Jianping South Middle
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School was transformed from an ordinary school to a school with high teaching
quality and great social recognition in a short period of time.

5 Inspiring Stories
5.1 Zhang Guimei: Female Education in Rural China

Huaping High School for Girls in Southwestern China’s Yunnan province is a small
but well-known local school in a rural area. It is the first free all-girls public high
school in China. Since its founding in 2008, it has helped nearly 2,000 girls enter the
universities and have a chance to change their lives (China Daily, 2021). This could
not have happened without the principal, Zhang Guimei, who has spent most of her
life fighting against the educational inequalities girls face in rural areas.

5.1.1 Determined to Build the First Free-of-Charge High School
for Girls in China

Many years ago, as a teacher in Huaping County, Zhang noticed that girls were less
likely to further their education after finishing middle school. One of the reasons
is that families do not expect girls to have high-level education. As a result, many
families are not willing to pay the tuition fees for female students for the high school.
While working as a part-time president of a local welfare center for children, Zhang
learned from many cases that K-12 is a key period of growth, regardless of gender.
Furthermore, female students will grow to be children’s mothers, who play significant
roles in students’ lives, and thus should receive good education to be able to educate
their children (CGTN, 2021). Zhang decided to find a tuition-free school just for
girls from the mountainous areas for poor families.

5.1.2 Dauntless Efforts and Selfless Dedication

There was nothing easy about setting up a school like this. One of the toughest
challenges was fund-raising. To raise enough money for the school, Zhang spent
all her holidays on the streets, handing out leaflets and asking for donations. Many
people thought her a fraud and refused to contribute. Some people even set dogs
on her. After five years, she had collected only RMB10,000 (around US$1,500), far
from enough to open a school (China Central Television, 2020).

Zhang’s situation changed in 2007, when she was elected to attend the 17th
Communist Party of China National Congress. At the meeting, a journalist noticed
her and reported on her story. Soon after, her dream was known by the public. In
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a short time, she received a large number of donations sufficient for founding the
all-girl high school.

In September 2008, the Huaping High School for Girls began its operation (MOE,
2020c); however, new challenges emerged. Although people knew the school was
free, they hesitated to send their girls to the school. Some of the families were less
confident about the new school, but more were worried that even if the girls could
pass the college entrance exam, their families would still not be able or willing to
pay for college. To persuade these parents, Zhang visited families, door to door, and
told them that “knowledge could change lives; sending the girls to schools or college
may change both the girls’ and the next generations’ lives” (CGTN, 2021).

Gradually, more and more students started to come to the school. However, Zhang
found that most girls had poor learning foundation because they did not receive
adequate education before, which was worrisome. To encourage the students to study
hard, she walked around the school with a loudspeaker every day, reminding students
to make the best use of every moment. Sharing the same faith with Zhang, the entire
teaching staff in the school also worked hard to support every single student.

Under the efforts of everyone involved, the Huaping High School for Girls became
better and better; however, her health condition worsened. Years of overwork had
caused great damage to her health. She was diagnosed with more than 20 diseases,
including osteoma, hemangioma, and emphysema (Teller Report, 2021). Instead of
receiving medical treatment in the hospital, she continued working for the students
and taking multiple medications to alleviate her pain. One day in 2018, she could
not even bear the pain and fainted. After a series of surgeries, she was finally out of
danger. When she woke up, she said, “Can I have an advance on my funeral expenses?
I want to spend the money on school construction,” which moved everyone present
to tears (People’s Daily, 2020). In spite of her terrible health condition, she went
back to work the next day.

As Zhang said, she contributed almost everything she had. During the past years,
she worked year-round, despite suffering from various diseases. Intending not to let
any girl fall behind in schooling, she insisted on home visits for 11 years, and visited
more than 1,300 families, traveling more than 100,000 km (MOE, 2021c). She has
given most her money to the school, her students, and their families. She always
thinks of others but never of herself.

5.1.3 Yeas of Dedication in Return for Good News

Since the founding of the school, nearly 2,000 students have graduated and received
higher education at universities, including prestigious ones such as Wuhan University
and Xiamen University (China Daily, 2020). As Zhang hoped, the girls went out of
the mountains and thrived in various fields. It is worth mentioning that some of the
girls returned to the mountainous areas and became teachers, continuing the fight
against educational inequality.

Thanks to Zhang’s endeavors to improve female education in the poor areas in
China, more and more girls can change their lives and their children’s destinies. She
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not only awakens the life goals of rural girls, but also encourages more educators to
follow their educational dreams.

5.2 Yu Yi: Making Education a Life-Long Mission

On September 29, 2019, Yu Yi, the honorary president of Shanghai Yangpu Senior
High School, received the award of People’s Educator, a national honorary title, in
recognition of her outstanding contributions to primary and secondary education in
China (MOE, 2021d).

Yu has spent more than six decades teaching Chinese language and literature.
During her teaching career, she has taught nearly 2,000 high-quality exemplary
classes (China Daily, 2019). Based on her teaching experience, she formed an orig-
inal teaching philosophy. Many of her viewpoints were accepted by MOE, producing
a profound effect on national education reform (Yangpu News, 2019). Moreover, she
also made outstanding advances in school governance and teacher education.

5.2.1 A Chinese Language Teacher: Constantly Striving for Excellence

At first, Yu was not a Chinese language teacher, but a history teacher. She switched
to Chinese language teaching because her school had a lack of Chinese language
teachers. It was a significant challenge for her, since she knew little about the Chinese
language and literature. To ensure teaching quality, she made efforts to learn profes-
sional knowledge. Every day after finishing work, she would stay up late to study.
Within two years, she equipped herself with the kind of knowledge that a Chinese
language teacher should have. Yu also worked hard on lesson preparation. Each time
she prepared a lesson, she pushed herself to study on her own rather than following
teachers’ guidebooks. To make her class as attractive as possible, she wrote down
what to say in class, modified the words iteratively, and practiced a lot. She treated
every class as a work of art, endeavoring to perform better. In 1978, Yu became one
of the first group of supreme teachers in China (MOE, 2019c). However, she was
not satisfied. She always reflected on her craft, trying to find deficiencies and learn
from others’ strengths to overcome her shortcomings. Through constant reflection,
she kept making progress in teaching. As a result, 50 of her exemplar courses are
recognized as milestones in Chinese Education Reform (China Daily, 2019).

5.2.2 An Education Reformer: Sharply Criticizing Malpractices

In the 1980s, many people tended to take Chinese education as a language tool.
However, Yu put forward a different point of view that Chinese is a subject that
combines instrumentality with humanity: the language of each nation is not only
a symbolic system for communication but also a system containing cultural and
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emotional values (Yu, 1995). She emphasized that Chinese teaching should not only
focus on language knowledge but also on cultivating students’ humanistic spirit. Her
viewpoint aroused heated discussion and gradually gained acceptance from more and
more people. In 2001, as part of reforms in the Chinese curriculum, MOE accepted
Yu’s suggestion and added “humanity” to the Chinese Curriculum Standard (MOE,
2021d). Based on the “humanity theory”, Yu further expressed her opposition to the
utilitarianism in education and emphasized well-rounded development for students.
She pointed out that the priority of education is to help students realize their full
potential and enrich their spiritual lives (Yu & Tang, 1999). It is important to note
that the issues Yu criticized many years ago are still relevant today. Many of her ideas
have a significant impact on the development of elementary education in China.

5.2.3 An Educational Administrator: Contributing to School
Development

In the mid-1980s, Yu was appointed principal of Shanghai No. 2 Normal School,
where the school climate was poor. The teachers were often late to work, and many
students put focus on things other than their studies. Even worse, gambling and
excessive drinking activities were frequently found in school. Yu was keenly aware
of the needs to prioritize school spirit. She took several measures, including setting up
an office-hour system and regulating school uniform. A few years later, the school
had changed beyond recognition. It became well-known for its excellent school
spirit and received a national commendation (People’s Daily, 2021). She summed
up the practical experiences and formed a theoretical system for managing schools,
providing many valuable suggestions for school development.

5.2.4 An Educational Administrator: Contributing to Teacher
Development

To accelerate young teachers’ growth, Yu initiated a cultivation program, where a
novice teacher received guidance from three aspects (People’s Daily, 2021). Every
novice teacher would have a mentor and join a teaching group, receiving individual
instruction from the mentor and collective training from the teaching group. An addi-
tional accountability system was prepared to ensure the quality of teacher training.
Many novice teachers have benefited from this kind of cultivation model. Addi-
tionally, Yu has cultivated three generations of top-class teachers (Xinhua, 2019).
Furthermore, Yu found a lack of systematic research on teacher development in
China and decided to fill the gap. Based upon her continual efforts, the first work on
contemporary teacher education in China—Xiandai Jiaoshixue Gailun (Introduction
to Modern Pedagogy on Teacher) was published in 2001 (China Education Daily,
2018).
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5.2.5 A Life-Long Educator

Over the past decades, Yu has devoted herself to China’s education with a strong
sense of mission and made remarkable contributions. Now, she is more than 90 years
old, but still pays close attention to the education reform in China. She says that the
imperative of educational reform is to establish a pedagogy with Chinese charac-
teristics (ibid). Despite her age, she is still looking forward to it and continues to
work. Her motto is: to be a life-long educator (ibid). For her, education is a life-long
mission.

5.3 Bian Yuexia: Educator Fighting Against COVID-19

“If not for COVID-19, I should have retired.” Bian Yuexia, a high school teacher
in Shandong Jinan Tibetan High School, said to a reporter (China Education Daily,
2020a).

Bian is a teacher in charge of the daily lives of the students at the only boarding
school in Shandong Province that accepts Tibetan students. There are a total of 794
students in the school (ibid). Students typically do not return home for the entire
school year, including the spring festival.

5.3.1 Volunteering to Stay at School to Watch Over Her Students

To take care of her students, Bian stays at school every spring festival, spending time
with her lovely students. However, in 2020, she planned to go home to spend Chinese
New Year with her parents, as she would reach retirement age before the Chinese
New Year came that year.

Unfortunately, COVID-19 broke out in Shandong Province in early 2020.
Although Bian really wanted to go home, as the teacher in charge of students’ daily
lives, she could not bring herself to leave her students in such a situation. She decided
to put off her retirement and stay in school to ensure the well-being of her students.
Bian returned her plane tickets and told her parents that she would not return to be
with them until the pandemic was over. Despite feeling upset, Bian soon prepared
herself for a fight against COVID-19 and for her students.

5.3.2 Ensuring Students’ Physical and Mental Health

To reduce the spread of the virus, Bian proposed that mealtime should be arranged
according to grades and classes, and the school hospital should implement a 24-h
duty system. She also checked students’ daily health conditions and recorded each
students’ information carefully, including temperature changes, symptoms of phys-
ical discomfort, medications, and the details of medical consultations. When students
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had suspected symptoms or other serious health problems, she would immediately
contact the hospital for treatment and report to the leaders in the city for consulta-
tion. She would also accompany the sick students to the hospital and care for them
until they recovered. Bian treated her students so much like children, that they began
calling her “Mom Bian”.

Furthermore, Bian, together with school doctors, conducted a variety of activities
such as campus broadcasting to assist students in correctly treating the epidemic and
managing negative emotions. Thanks to the efforts made by teacher Bian and other
teachers, the students’ physical and mental health were well-protected.

5.3.3 Allowing Students to Eat Well, not just Eat Enough

Food supplies were short during the COVID-19 pandemic. To guarantee the nutrition
of students and boost their immune resistance, Bian managed to obtain sufficient
nutritious ingredients, including meat and vegetables. Due to the epidemic control,
the vehicles transporting vegetables were not allowed to drive into the school, which
was troublesome. To solve the problem, Bian decided to receive and count the supplies
at the school gate, bring them to a storage area, perform a quarantine inspection, and
then carry the safe ingredients to the food processing room. There were more than
500 people in the school at that time. It was extremely hard to transport and inspect
the ingredients needed by so many people. In addition, Bian wanted her students to
eat well, not just enough. To do so, she organized canteen staff meetings many times
to emphasize the significance of food safe and often asked her students what they
wanted to eat. A student at the school named Bai said, “every time we told teacher
Bian what we wanted to eat, we could eat the food the next day!” (ibid).

5.3.4 Enriching Students’ Learning Life

In addition to taking care of the students’ health and nutritional needs, Bian assumed
the role of classroom teacher and subject tutor. She insisted on offering a variety of
interesting physical education lessons for the students despite the fact that she was
very busy. She hoped to strengthen students and improve their quality of life during
this special period by offering physical education lessons.

5.3.5 The Most Beautiful Educator Combating COVID-19

Since the outbreak of the COVID-19, Bian has worked conscientiously, with little
rest. It is her hard work that brings safety and happiness to the students. Nobody can
count how many times she has patrolled the school, how many questions she has
answered for students, and how many calls she has received.

“I often felt tired, both physically and mentally. At that time, I rarely got more
than 6 h of sleep per day. Sometimes, I really wanted to go back to my room and
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just lie in the bed for a while. However, every time I looked at the students and their
smiling faces, I would feel energized, and everything was worthwhile.” (ibid).

Later, China Education Daily commented on Bian’s deeds, and she was awarded
“zhanyi zuimei jiaoyu ren (the most beautiful educator combating COVID-19)”
(ibid). Her selfless spirit and sincere dedication to her students were highly praised.
Importantly, like her, many other educators in China also helped safeguard and
support students during the COVID-19 pandemic.

6 Latest Research

6.1 General Overview

High school education plays an important part in the national education system. The
purpose of this section is to investigate research trends at the high-school level in
China through the analysis of journal articles on China National Knowledge Infras-
tructure (CNKI), which is the world’s largest Chinese journal database. Publication
dates are restricted from January 01, 2012 to June 20, 2022. An electronic search is
carried out using the keyword “high school”. Finally, 70,106 articles are identified.
Figure 11 presents the distribution of the major research topics.

It can be seen from the Fig. 11 that the most researched subjects are high school
math, followed by high school Chinese, high school English, and high school physics.
In addition to course subjects, the first topic that was researched in general is core
competency, followed by teaching strategy.

High School Mathematics (gaozhong shuxue) | NG 15.6%
High School Chinese (gaozhong yuwen) | NG .50
High School English (gaozhong yingvu) | R :5.5°%:
High School Physics (gaozhong wuli) [ T :0.3%
Applications in Mathematics (shuxue zhong de vingyong) _ 27.5%
High School Chemistry (gaozhong huaxue) |GG 5.0
Core Competency (hexin suyang) | NN 5.5%
English Teaching in High School (gaozhong yingyu jisoxue) [ NN 22.3%
Mathematics Teaching in High School (gaozhong shuxue jinoxue) [ GGG 21.4%
High School Biology (gaozhong shengwu) [ NNRNEGEGEGEG 15.0%
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

Fig. 11 Major research topics in CNKI from 2012 to 2022. Source Compiled from search result
from CNKI



4 Secondary Education (High School) in China 163

6.2 Research Topics

6.2.1 Core Competency

The term core competency (hexin suyang) first appeared in Core Competencies for a
Successful Life and a Well-Functioning Society proposed by OECD in 2003. The
research on core competencies in China began in 2013 when Xin et al. (2013)
published an article about the model construction on core competencies of students
in compulsory period. This research topic was soon extended to high school level in
2015, and the number of relevant research studies increased significantly in following
years. One important factor behind the phenomenon is that MOE (2014) asked for
opinions on comprehensively deepening curriculum reform (kecheng gaige) and
emphasized the urgent need to propose a system of core competencies for student at
all levels of school.

In 2016, China specified the key abilities that students should possess to meet
the challenges in the twenty-first century. The implementation of core competencies
requires the systematic transformation of teaching beliefs, practices, and behav-
iors. In response to the national education policy, researchers begin to develop
policy-oriented evaluations on system of core competencies in specific subjects.
Li et al. (2021) proposed an evaluation framework of Chinese core competencies
in high school. It consists of four constructs, including language construction and
use, thought development and enhancement, aesthetic appreciation and creativity,
cultural heritage and understanding. Rather than focusing on subject knowledge,
the framework emphasized student’s deeper understanding of the nature of Chinese
subjects.

The teaching community is also dedicated to developing new teaching strate-
gies aligned with the concept of core competencies in practical teaching (Liu &
Huang, 2022; Zhang, 2017). Take science courses as an example: Guo and Yao
(2016) designed a model of science instructional design based on learning progres-
sion. It includes five stages of teaching targeted at the cultivation of big scientific
concepts: analysis, design, development, implementation, and evaluation (ADDIE).
The instructional design model is shown to be effective through comparing the exper-
imental group’s and control group’s knowledge understanding and ability to explain
scientific phenomena.

6.2.2 Curriculum Reform

Curriculum reform is always one of the leading themes in high school education.
Many districts in China have long been criticized for the problem of exam-oriented
education for high school students. With the rapid development of the global educa-
tion ecosystem, there is a consensus on the importance of reconsidering the tradi-
tional method of teaching. Given the negative impact of exam-oriented education
on students’ long-term development, Chinese government has put great efforts on



164 S. Wang et al.

transforming the objectives of teaching and learning, the standards of the curriculum,
the structure of the curriculum, the management of teaching evaluation, and the
development of teaching materials.

Researchers utilize the opportunity to reflect on the progress which China has
made on curriculum reform throughout the years (Bai & Ma, 2019). Other researchers
compare curriculum reform practices across countries, such as comparisons with the
U.S. (Lu & Qian, 2013) and the U.K. (Qian & Wang, 2014), to highlight current calls
for improving high school curriculum reform and to suggest what further research
is needed. Key needs include increasing the academic curriculum and integrating
vocational education into the ordinal high school curriculum.

The transformation of teachers’ roles in classroom is another key issue. The
shift from teacher-centered instruction towards student-centered instruction is highly
appreciated (Yu, 2014; Zhang, 2014). Teachers used to be the sole authority holders
in the classroom, but now they are seeking to play multiple roles as lecturers, coaches,
and facilitators for ongoing improvement of teaching quality. Teachers do not just
implement the teaching content as it is. Instead, they are the planners and devel-
opers of the curriculum. The responsibility of organizing lesson plans, finding class-
room resources, facilitating team collaboration, and evaluating the learning outcome
largely falls upon teachers. Researchers are investigating teachers’ transformation
and helping them change in effective ways.

6.2.3 Well-Rounded Education (Suzhi Jiaoyu)

The term “qualities” (suzhi) is a core concept in Chinese education and remains
difficult to define in English. In short, it refers to the consistent quality structure that
results from knowledge internalization, innate abilities, and physiology (Pang et al.,
2020). Well-rounded education is the educational ideal behind curriculum reform.
Instead of the one-sided pursuit of test scores and higher promotion rates, the goal of
well-rounded education is to cultivate people who have a well-rounded development
of ethics, intellect, physique, aesthetics, and labor for the society and country. While
government views education as an investment to promote global competitiveness,
the implementation of well-rounded education has been seen as a national strategy
for sustainable education. Chinese authorities issued the first official document on
well-rounded education back to 1999 and numerous reform directives have been
published since then. As a result, high school student’s qualities in arts (Wang, 2017),
information (Wu et al., 2012), and labor (Zhang, 2020) are increasingly valued by
researchers. Physical education (P.E.), music, and labor education are considered as
important as other subjects such as Chinese language arts, math and English language.

Qualities is strongly influenced by one’s educational background and social
environment. However, many high schools remained committed to the original
examination-oriented education because university admissions largely depend upon
test scores. The reform of higher education enrollment policy is another hot topic
under the background of well-rounded education. To be better in tune with education
reform, the evaluation of students should highlight the concept of quality orientation.
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Dong et al. (2019) highlighted the current practice of the talent selection function in
Shanghai is the first to pilot the new college entrance examination reform. Students are
admitted to college based on their overall qualities, which include moral development,
academic performance, physical and mental health, artistic abilities, and innovative
literacy (Shanghai Municipal Commission of Education, 2018). Although there is
controversy about how to quantify student qualities, how to ensure the authenticity of
the information, and whether it will cause new unfair educational opportunities, it is
still a step towards helping schools change their practices and achieve well-rounded
education.

6.2.4 Innovative Literacy

Innovative literacy refers to the ability of a person to utilize different forms of mate-
rials to draw accurate conclusions and scientific deductions with the aim of creating
a novel and original product (Erdogan et al., 2013). Since innovative literacy is an
essential quality in college admissions as mentioned before, high school education
should equip students with the innovative knowledge and skills to deal with real-life
challenges.

To encourage students’ innovative literacy, maker education has become a popular
topic in science, technology, engineering, and math (STEM) fields. The trend of
maker education first emerged in the U.S. In maker education, students are encour-
aged to design, make, create, and modify objects towards a specific goal outside
the formal classrooms (Tofel-Grehl et al., 2021). Open-access environments called
“makerspaces” refer to spaces for creation and knowledge exchange among members
(Saorin et al., 2017). In 2015, China’s former Premier Li Keqiang toured Shen-
zhen’s Chaihuo makerspace and praised makers as the driving force behind China’s
economic growth. The cultivation of innovative talents has become an important
mission and the ideal of maker education has been spread around 2017. Current
researches are focusing on how maker education should be designed to create student-
centered learning that maximizes students’ interest and engagement (Liu, 2017; Mi &
Wang, 2019; Yang & Ruan, 2021). With advanced technology such as wireless tech-
nology and virtual reality (VR), teachers are able to create an innovation makerspace
and fully stimulate students’ interests in learning. However, efforts to bring maker
education into high schools are still not enough. More research on its efficacy is
needed.

Project-based learning (PBL) and team-based learning (TBL) are also applied
with the aim of developing students’ innovative literacy in all subjects. PBL is a
pedagogical approach that engages students in various subjects through a project.
Interdisciplinary teaching allows students to gain a more systematic understanding of
various subjects. PBL and TBL have been demonstrated to be effective for increasing
students’ engagement and scaffolding learning to meet the unique needs of all
students (Quan et al., 2019). Involving students in projects improves their collabora-
tion and communication skills (Yu, 2018), which are highly sought-after in innovative
literacy.



166 S. Wang et al.
6.2.5 Al-Enhanced Education

Various research in the field of education and psychology has suggested that learning
outcomes are associated with learner’s personality, preferences, motivation, and other
characteristics. Educators are thus encouraged to provide personalized instruction
adapted to students’ learning styles, but the shift from ‘“one-size-fits-all” towards
a student-centered instructional mode is not easy (Zhang et al., 2020). Institutions
are turning to new technologies to address this urgent need. With the rapid devel-
opment of technology, adaptive learning, learning analytics, and virtual assistance
are increasingly viable as an alternative to traditional static instruction in hope of
addressing students’ variation (Wauters et al., 2010).

Take adaptive learning as an example. It can track student progress and make
changes to the curriculum at any time (Becker et al., 2018), empowering students
with more control over their learning content and pace (Dagger et al., 2005). Adap-
tive learning has proven its great potential to improve learning performance and
engagement worldwide. It has received wide attention in China since 2015. Since
then, online learning has encountered several problems including low retention rate
and poor self-regulation. While adaptive learning is based on the idea that technolo-
gies are able to learn and modify the materials in response to student performance, it
possesses the capacity to solve existing problems of online learning. As one form of
personalized learning, adaptive learning is still at its infancy in China. However, even
at the early stage, adaptive learning still offers educational institutions new oppor-
tunity to change classroom routines. In many cases, the results of adaptive learning
systems are positive. For example, Yixue Squirrel Al is one of the first adaptive
learning systems in China. Since its establishment in 2016, Yixue has collaborated
with 200 public schools across China for math, English language, physics, Chinese
language arts, and chemistry serving more than100,000 users (Yixue, n.d.). It uses
diagnostic pre-assessments, differentiated instruction, high-quality learning content
and immediate feedback (Li et al., 2018). Students gain greater success with Yixue
Squirrel Al than traditional instruction (Cui et al., 2018; Li et al., 2018). Wang et al.
(2020) also showed its usefulness compared to small-group classroom instruction.

Generally speaking, Al-enhanced education appears to be on its way to serve the
broader educational practice for personalized learning. MOE (2012) demonstrated
that “personalized learning information and environment should be provided for
each student”. They further announced the list of experimental zones to explore new
instructional mode with IT (MOE, 2020d). However, technology alone does not yield
improved learning outcomes. The effective implementation of adaptive learning calls
for more attention and effort from institutions, educators, and other stakeholders to
figure out the best educational practices.
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7 National Policies

7.1 Basic Policies

In 2011, China achieved universal access to compulsory education. The strategic
importance of high school education was further emphasized, and the high school
education in China has entered a period of accelerated development. Over the past
decade, the Chinese government has issued a number of policies to promote the
development of high school education in China. The basic education policies are as
follows (see Table 8).

7.2 Key Policies

7.2.1 Enrollment Reform (Zhaosheng Gaige)

MOE (2016) issued Guidelines on Further Promoting the Reform of School Exami-
nation and Enrollment System in High Schools, pointing out that there are problems
with the enrollment of high school students in China, including the over-emphasis
on exam scores, the narrow range of scoring subjects, and the unequal access to
high-quality high schools. To solve the problems, MOE has promoted the reform of
enrollment system in high schools. The key points are as follows:

Reforming High School Academic-level Examination. To encourage students to
learn every subject carefully, MOE (2016) advocated that all subjects (Chinese
language arts, math, foreign languages arts, politics, history, geography, physics,
chemistry, biology, P.E. and health, music, art, information technology, etc.) spec-
ified the Experimental Program of Compulsory Education Curriculum should be
included in the scope of the junior high school academic level examinations.

MOE (2016) also stressed the need to reform scoring methods. In addition to
Chinese language arts, math and foreign languages, other subjects should also be
considered as scoring subjects and the scoring methods should consider various
factors including study stress, the balance between subjects, and students’ selectivity.
Furthermore, it is suggested to adopt grading system instead of raw scores to avoid
excessive competition.

Improving Overall Quality Evaluation System. To further promote students’ well-
rounded development and healthy growth, the education departments and high
schools have continuously improved the overall quality evaluation system and
actively explored the enrollment mode based on it. According to MOE (2016), local
governments should improve the systems according to the following points (see
Table 9).

Improving Quota Allocation Implementation in High-Quality High Schools. To
promote the balanced development of compulsory education, the reform of high
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Table 8 Key contents of the basic policies

S. Wang et al.

Aspects

Policies [year]

Main contents

Universal access to

Action Plan for Universal

By 2020, the gross enrollment rate of high

education Access to Upper Second | schools in all provinces should reach more
Education (2017-2020) than 90%, and special groups such as students
[2017] from poverty-stricken areas in the central and
western regions, students with financial
difficulties, disabled students, and relocated
children of migrant workers should receive
more attention?
Safeguard Action Plan for Universal | Local governments should improve the
mechanism Access to Upper Second | allocation system of educational expenditure
Education (2017-2020) per student
[2017] Tuition fees can be waived for students with
financial difficulties
Teaching Action Plan for Universal | Eliminate large classes and reduce super large
conditions Access to Upper Second | schools
Education (2017-2020) Strengthen the reconstruction of school
[2017] buildings, libraries, and sports facilities in
schools in impoverished areas, to help these
schools meet the basic needs of teaching
Guidelines on Promoting | Schools are encouraged to construct
the Reform of Educational | innovation laboratories and activity rooms,
Methods in High Schools | and provide information equipment and other
in the New Era [2019] advanced facilities
Teacher building Action Plan for Universal | Schools should establish inter-school teacher

Access to Upper Second
Education (2017-2020)
[2017]

shifting systems to ensure teacher sufficiency

Guidelines on Promoting
the Reform of Educational
Methods in High Schools
in the New Era [2019]

Innovate teacher training methods; focus on
improving teachers’ ability to implement
course reform; guide students’ career
development; implement classified class
teaching

Action Plan for the
Development and
Improvement of County
High Schools in the “14th
Five-Year Plan” [2021]

Establish training programs for excellent
teachers in underdeveloped regions

Talent cultivation

Action Plan for Universal
Access to Upper Second
Education (2017-2020)
[2017]

High schools are encouraged to develop their
own characteristics

Curriculum Plan of High
School and Curriculum
Standards of Chinese and
Other Disciplines (2017)
[2018]

High school curriculum reform
(This policy will be introduced in the ensuing
paragraphs.)

(continued)
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Table 8 (continued)

Aspects Policies [year] Main contents

Guidelines on Promoting | Strengthen overall quality training and
the Reform of Educational | improve overall quality evaluation systems
Methods in High Schools

Schools should attach importance to students’

in the New Era [2019] career development guidance
Examination and Implementation Improve the distribution of enrollment plans
enrollment Guidelines on Deepening | to increase the college entrance examination
the Reform of admission rate in underdeveloped regions and
Examination and populous provinces

Enrollment System [2014] | Reform examination content, improve

academic-level examinations, and standardize
the overall quality evaluation of high school
students

2014 marks the beginning of the college
entrance exam reform

Source MOE et al. (2017), MOE (2018, 2021e), the State Council (2014, 2019c)

4In some regions across the globe, high school education is publicly funded. Although China’s high
school education is not free in general, the country has been working on decreasing the fees for
high school students

Table 9 Key points in establishing an overall quality evaluation system

Aspects Main contents

Evaluation contents The evaluation contents should include students’ moral characters,
academic performance, physical and mental health, artistic quality, and
social practice. Clarify approaches should be developed to evaluate
students

Evaluation materials | The materials used in the comprehensive evaluation should be put into
an electronic system. The materials include objective data (for example,
grades, and physical test results) and subjective statements (including
self-introduction, representative experiences and research study
reports). Schools and other institutions should enter the data into the
electronic system on time. Students should sort out their materials on a
regular basis, write statements on time, and be responsible for the
authenticity of their submissions

Evaluation procedures | High schools should specity the methods for using materials in the
electronic system and the process for overall quality evaluation, and
publish them in advance

Supervisory measures | Except for personal private information, all information stored in the
electronic system should be made available to the public for supervision.
It is necessary to establish mechanisms (e.g., an accountability system)
to ensure the objectivity and authenticity of the evaluation system

Source MOE (2016)
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Table 10 A glance at the local policies on quota allocation

Provinces/ | Policies

Cities

Shaanxi At least 50% of the enrollment quota of provincial model high schools will be

province allocated to junior high schools in the region, and appropriate preference will be
given to rural junior high schools

Fujian No less than 50% of the enrollment quota of the high-quality high schools will be

province allocated to each middle school, and the targeted enrollment quota is tilted to rural

middle schools

Shanghai The number of students enrolled through quota allocation will account for
50-65% of the total enrollment plan of Shanghai high-quality schools

Hebei The enrollment ratio of “quota to school” of high-quality high schools should
province reach 80%

school enrollment system attaches great importance to implementing the quota allo-
cation of high-quality high schools. According to MOE (2016), junior middle schools
in the region should get a reasonable allocation of enrollment quota from high-
quality high schools. Besides, the high schools in urban areas should allocate some
enrollment quota to the junior middle schools in rural areas.

Several local governments have released the policies on quota allocation. Table 10
displays the policies in a number of provinces and cities (Fujian Provincial Depart-
ment of Education, 2018; Hebei Provincial Department of Education, 2018; Shaanxi
Provincial Department of Education, 2017; Shanghai Municipal Commission of
Education, 2021).

Many other provinces and cities are also actively working on improving the enroll-
ment ratio of quota allocation. It is expected that several provinces will achieve 100%
enrollment through quota allocation in high-quality high schools by 2023, which will
affect more students and parents.

7.2.2 College Entrance Examination Reform (Gaokao Gaige)

In 2014, the State Council issued Implementation Guidelines on Deepening the
Reform of the Examination and Enrollment System. Since then, the most compre-
hensive, systematic, and profound round of college entrance examination reform in
China has begun, in response to long-standing problems of over-emphasizing scores
in China’s college entrance examination.

According to MOE (2021f), Shanghai and Zhejiang, as pilots, launched the college
entrance examination reform in 2014. Three years later, the reform’s first batch of high
school students sat for the college entrance examination. In the same year, Beijing,
Tianjin, Shandong and Hainan announced to join the reform. In 2018, eight provinces
(Hebei, Liaoning, Jiangsu, Fujian, Hubei, Hunan, Guangdong and Chongqing) kept
up with the pace of reform, which also means that the college entrance examination
reform, starting from the Eastern regions, has expanded to the Central and Western
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regions of China, representing a new stage. After 2019, 16 provinces and cities
including Anhui, Sichuan, Henan, Shanxi, Heilongjiang, Jilin and Inner Mongolia
followed the reform. With the continuous advancement of the reform, the new college
entrance examination reform has been gradually implemented nationwide. The three
major measures of the college entrance examination reform will be introduced below.

Adjusting Examination Subjects. Chinese language arts, math, and English language
are required subjects of college entrance examination. In addition to them, students
must select other subjects as scoring subjects in the exam. Before the reform, students
had only two options: politics, history, and geography or physics, chemistry, and
biology. Students were thus divided into “science students” and ““arts students”. This
subject selection system is also known as the “Division of Arts and Science”.

The college entrance examination reform abolished this subject selection system,
giving students more autonomy and flexibility in subject selection. Students can
choose freely from politics, history, geography, physics, chemistry, biology, and
technology. There are mainly two types of policies for selecting subjects, “3 + 3”
and “3 + 1 + 27 (Table 11).

Reforming Scoring Methods. The scores for Chinese language arts, math, and English
language will be added to the total scores directly, while the results for the other
subjects will be processed as converted scores. Exams for the selected subjects are
broken down into “passing exam (pass/fail)” and “grading exam (A/B/C/D/E)”. The
“grading exam” is only open to the students who have successfully completed the
“passing exam”. Scores for the selected subjects will be generated based on students’
ranks. In order to make it easier to understand, the method used in Beijing is presented
as an example (see Table 12).

Implementing College Admission with “two base + one reference”. To reverse
the value orientation of “score-only”, China’s college entrance examination reform
adopts the “two base 4 one reference” mode in the enrollment process. The “two
base” refers to college entrance examination score and the score of academic profi-
ciency test (the “passing exam” and the “grade exam” mentioned above). “One refer-
ence” refers to overall quality evaluation. The State Council (2014) clearly points out
that it is necessary to improve the overall quality evaluation system for high school

Table 11 Two types of policies for selecting subjects

Modes | Examination subjects Target regions

“3 43" |3: Chinese, math and English Zhejiang, Shanghai, Beijing,
Tianjin, Shandong, Hainan

3: Any three of the following subjects: politics,
history, geography, physics, chemistry,
biology, technology

(98

“34 14
97

: Chinese, math and English Hebei, Liaoning, Jiangsu, Fujian,
Guangdong and other 15 provinces/
cities

1: physics or history

2: Any two of the following subjects:
chemistry, biology, politics, geography
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’:‘;Ie)lfeazsusb;:(;:?nn];egg?fgfor Grades Ranking ranges | Corresponding scores
A(15%) |Al 1% 100
A2 2%-3% 97
A3 4%—-6% 94
A4 7%—10% 91
AS 11%-15% 88
B (35%) |BI 16%-21% 85
B2 22%—-28% 82
B3 29%-36% 79
B4 37%—43% 76
B5 44%-50% 73
C(3B4%) |C1 51%-57% 70
C2 58%—64% 67
C3 65%—71% 64
C4 72%—18% 61
C5 79%—84% 58
D (15%) |D1 85%-89% 55
D2 90%—93% 52
D3 94%—-96% 49
D4 97%—-98% 46
D5 99% 43
E E Last 1% 40

Source Beijing Municipal Education Commission (2018)

students and apply overall quality evaluation into college admission. The overall
quality evaluation system for high school students is quite similar to the one for
junior high school students, which has been introduced in the previous chapter. One
significant difference is that high school students’ evaluations highlight students’
performance of social responsibility, innovation spirit, and problem-solving skills,
in addition to moral character, academic success, physical and mental health, artistic

excellence, and social practice.

7.2.3 Curriculum Reform

Basic courses play a key role in education. In 2003, MOE issued Experimental
Draft of the Curriculum Plan and Curriculum Standards for High Schools, which
has guided the curriculum reform in high schools for more than 10 years, and has
established a high school curriculum system suitable for China’s national conditions,
making a positive contribution to the improvement of the education quality in China.
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However, with the development of economy, science and technology, new require-
ments for talent cultivation have been constantly put forth. The original curriculum
system needs to be improved.

In 2013, MOE launched the plan for high school curriculum revision, with a view
to revising the current curriculum plan and curriculum standards into programmatic
teaching documents that not only conform to China’s actual situation, but also have
an international perspective, so as to build a high school curriculum system with
Chinese characteristics.

In 2018, MOE issued Curriculum Plan of High School and Curriculum Standards
of Chinese and Other Disciplines (2017). Compared with the curriculum plan and
curriculum standard issued in 2003, the revised plan and standard mainly have the
following changes.

Changes of Course Plan. The three major changes in course plan will be
introduced below.

e C(Clarify the orientation of high school education in China. This revision aims
to change the tendency of over-emphasizing scores, and re-affirms the goal of
China’s high school education is raising students’ overall quality by emphasizing
the development of core competencies and the sense of social responsibility, as
well as the capacity for lifelong learning and self-motivated development.

e Optimize course structure. This revision adjusts the courses to mandatory courses,
optional mandatory courses, and optional courses. It aims to ensure an academic
foundation for all students while giving students more chances for personal
growth. In addition, the new curriculum plan also adapts the credit system in
high school to the change in the course structure.

e Strengthen the supporting system for curriculum implementation. To adapt to
the changes brought by the college entrance examination reform, the revision
further defines the responsible parties in curriculum implementation and their
responsibility requirements.

Changes in Curriculum Standards. The three major changes in curriculum
standards will be introduced below.

e Specify the core competencies for each discipline. MOE (2014) proposed to refine
the requirements for talent training and raised two questions: What kind of students
do China need? How to cultivate the students? In this context, the core competency
system came into being. It defines the necessary characteristics and skills for
students to adapt to the development of society, and has become the core guidance
for high school instruction. In order to better cultivate students’ core competencies,
the new curriculum standard has specified core competencies for each discipline.
Take English as an example (Table 13).

e Update teaching contents. Traditional Chinese culture should be integrated into
teaching and learning, in order to strengthen the ideological nature of the courses;
present new achievements in economic, political, cultural, scientific, technolog-
ical, social and ecological development, so as to cultivate students’ spirit of
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Table 13 Core competencies for English

Core Descriptions

competencies

Language The ability to understand others and express oneself in social situations by
proficiency listening, speaking, reading, watching, and writing

Culture The ability to understand both Chinese and foreign cultures

character

Thinking quality | The ability to think logically, critically, and creatively

Learning ability | The ability to improve English learning efficiency by adjusting strategies and
broadening learning channels

Source MOE (2018)

keeping pace with the times; pay attention to the internal connection between
knowledge, as well as the interdisciplinary connection among disciplines, so as
to strengthen the integrity of teaching contents.

e Develop academic quality standards. Academic quality standards define students’
specific performance at different core competency levels. With the help of the stan-
dards, students can conduct self-tests and achieve self-improvement. Teachers can
better understand students’ performance and cultivate students’ core competen-
cies. Academic quality standards can also strengthen the relationships between
teaching, learning, and evaluation by serving as a crucial foundation for formative
assessment, academic level exams, and admission exams.

7.2.4 The Latest Changes in Curriculum Reform

MOE has published a new version of curriculum plan and curriculum standards in
2022. The fundamental difference between the new and the old is a stronger emphasis
on the necessity to merge the primary and junior high school curricula and to increase
the connections among different learning stages, so as to establish a solid basis for
high school education.

8 Summary

This chapter shows the development and achievements of China’s high school educa-
tion in recent years through data analysis, indicators building, case studies, story-
telling, research reviews and policies combing. After years of reform, China’s high
school education has taken on a new look. It mainly has three characteristics.
These reforms have profoundly changed the ways of cultivating talents. Over
the past 10 years, China’s high school education has implemented many reforms
including the curriculum reform, the enrollment reform, and the college entrance
examination reform. The textbooks, curriculum structure, teaching contents, teaching
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methods, and evaluation systems have all been updated as part of the reform process,
which have significantly changed how high school education is delivered in China. In
addition, high schools in China have actively explored how to utilize IT to optimize
teaching methods. Some, for example, have begun to adopt Al-powered educational
systems to make teaching more effective and intelligent.

These reforms have brought more attention to the breadth of student development.
Many high schools in China (e.g., the High School affiliated to Fudan University)
have developed new curriculum systems to guide students in acquiring extensive
knowledge in various fields. Furthermore, the establishment of overall quality eval-
uation systems encourage students to develop holistically rather than only focusing
on examination scores.

Increasing emphasis has been laid on promoting equitable and balanced educa-
tion. Principal Zhang Guimei founded the first all-gir]l free-education public high
school in China in order to reduce the educational inequity caused by gender differ-
ences and regional differences. The quota allocation policy in high school enrollment
is designed to improve the entrance opportunities for disadvantaged groups (e.g.,
students from the middle schools in rural areas). The high school-centered education
groups (e.g., Jianping Education Group) have effectively promoted a more balanced
distribution of high-quality educational resources. Other measures are also used to
promote education equity in China, with the goal of eliminating educational injustice
caused by gender differences, inter-school differences, urban—rural differences, and
regional differences.

Inrecent years, the development of high school education in China has made many
breakthroughs and entered a new stage of development. However, there are still some
inadequacies. For example, China’s fiscal expenditure on high school education has
nearly doubled in the past decade, but the total expenditure per student is still lower
than the international average. The recent press conference held by MOE (2022) also
shows that more attention will be paid to the development of high school education
in the future, to meet the challenges brought by the unprecedented changes in the
world.
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Abstract Undergraduate education plays a fundamental role in China’s higher
education reform in the last four decades. Great progress has been made in under-
graduate enrollment, quality, and effectiveness. Most recently, Chinese higher educa-
tional reforms have focused on developing world-class undergraduate education with
Chinese features. This chapter presents an overall picture of the Chinese undergrad-
uate education sector and analyzes its development and performance through an
international comparative lens. It then provides case studies of best practices and
inspiring stories of teaching excellence. This chapter also reviews national policies

and existing literature on undergraduate education by Chinese scholars.
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1 Introduction

The modern concept of undergraduate education first appeared in University Ordi-
nance (Daxueling) issued by the Ministry of Education of the Republic of China
in 1912, “Once completing the foundation year and passing all the examinations,
students will be granted graduation certificates and will be admitted to undergraduate
studies” (Zhu & Yao, 1993). In 1985, Ma Jixiong, a well-known expert on compar-
ative and international education in China, used a Chinese perspective to analyze
undergraduate programs relative to and beyond pre-college preparatory programs,
and the specialized courses offered to students (Ma, 1983). According to the Interna-
tional Standard Classification of Education (ISCED) published by UNESCO, under-
graduate programs are the first stage of tertiary education, and entry into these
programs normally requires successful completion of senior secondary school or
equivalent programs. These programs, traditionally offered by universities or equiv-
alent tertiary education institutions, provide students with intermediate academic
and/or professional knowledge, skills, and competencies with a duration of four or
more years. Higher education in China consists of undergraduate and postgraduate
education. Undergraduate education includes education in both academic and voca-
tional routes and is considered the major sector in Chinese higher education (Huang,
2017). Regular higher education is the academic route and offers four-year programs
leading to bachelor’s degrees. Tertiary vocational education is the vocational route,
consisting of both four-year bachelor’s degree programs and three-year associate
degree programs. This chapter’s analysis of undergraduate education mainly focuses
on the academic route programs offered in the regular higher education.

1.1 History and Status of Undergraduate Education in China

1.1.1 History of Undergraduate Education in China

The modern Chinese undergraduate education has a history of more than 100 years,
including three stages, that is, forming, rapid development and quality-driven
development stages.

Forming Stage. Modern undergraduate education in China began in the late Qing
Dynasty and early Republican era. Presented School Regulation (Zouding Xuetang
Zhangcheng) issued by the Qing government in 1904 defined undergraduate educa-
tion as the second of three-level university education (Qu, 1993). In 1912, the Ministry
of Education of the Republican government announced the University Ordinance,
which established seven undergraduate education subject areas (i.e., arts, science,
law, commerce, medicine, agriculture and engineering) and furthered its duration and
required courses in 1913 (Li, 1997). The Dictionary of Chinese Education (Zhonghua
Jiaoyu Cidian) issued in 1928 explained that undergraduate education and its courses
were designed by grades, and its content was above preparatory programs, so that
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graduates completing preparatory programs would be able to enter the specialized
professional learning, e.g., teacher education and university degrees (Qu & Wang,
2015). Ever since, undergraduate education has been officially regarded as a major
level of university education.

Rapid Development Stage. Undergraduate education underwent a series of
changes since the founding of the People’s Republic of China. After the opening-
up in 1978, with the deepening of the ideological emancipation movement and the
continuous socio-economic recovery, undergraduate education was fully restored. It
has been experiencing rapid development, especially since the national economic
structural reform (Yang, 2004). In 1978, the Ministry of Education (MOE) reaf-
firmed that the objective of higher education institutions (HEIs) was to cultivate
“specialized personnel” (Zhuanmen Rencai) rather than general workers (National
Institute of Education Sciences, 1984). In 1985, Decision on the Reform of the Educa-
tional Structure pointed out that HEIs should be provided with more autonomy. As
such, universities should have the right to adjust educational programs, formulate
teaching plans and syllabuses, and prepare and select teaching materials, etc. (Central
Committee of the Communist Party of China [CPC], 1985). In another policy docu-
ment from 1992, the then National Education Commission (now MOE) explicitly
proposed to expand subject areas and develop quality and capable undergraduate
students (National Education Commission, 1993). In 1998, the MOE issued Action
Plan for Education Revitalization in the 21st Century and proposed that by 2010
the gross enrollment ratio (GER) of higher education in China would reach 15% of
students at school age (MOE, 1998). Since then, the scale of undergraduate education
has witnessed a rapid growth.

Quality-Driven Development Stage. At the beginning of the twenty-first century,
with the excellence initiatives (e.g., Projects 211 and 985) implemented in the higher
education sector, undergraduate education in China entered its quality-oriented devel-
opment stage. In 2006, the government launched a series of policy documents
emphasizing the importance of cultivating top talents, developing quality assur-
ance, building world-class undergraduate curricula and programs, and encouraging
innovation and entrepreneurship, to enhance quality and standards of undergraduate
education and move focus from quantity to quality in higher education expansion.
The Double World-Class Project was implemented in 2015. Along with the Guide-
lines on Accelerating the Development of High-Quality Undergraduate Education
and Comprehensively Improving the Capacity of Talent Training (hereafter the 40
Guidelines on Higher Education Development in the New Era), a macro guideline
document on developing undergraduate education in 2018, the project reiterates the
importance to form high-standard undergraduate education with Chinese character-
istics and world-class standards by 2035. The project ultimately aims to provide
strong support to develop a strong nation through higher education (MOE, 2018a).
In 2018, MOE, Ministry of Finance (MOF), and National Development and Reform
Commission (NDRC) jointly issued Guidelines on Accelerating the Development
of the Double World-Class Project, which clearly defined the goal of developing
world-class undergraduate education, emphasized the fundamental role and status
of undergraduate education, made the development of world-class undergraduate
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education the essential task of the Double World-Class Project, etc. (MOE et al.,
2018a). Ever since, undergraduate education in China has been marching toward the
goal of achieving “world-class” status.

1.1.2 The Status of Undergraduate Education in China

From a global perspective, world-class universities tend to place undergraduate
education at an important strategic position and make developing world-class gradu-
ates as an unchangeable goal of the universities. The thousand-year history of univer-
sities in the world also shows that undergraduate education lays the foundation for
higher education development, and to some extent decides the progress of its country
(Chen, 2018a). Since the beginning of the twenty-first century, refocusing on under-
graduate education and launching teaching reforms have become common agendas
for leading universities around the world, including Harvard, Stanford, and MIT.
(Chen, 2018b).

In June 2018 at a national convention, MOE stressed that undergraduate educa-
tion should be placed “at the center of workforce development, as the groundwork of
university education, and at the forefront of education development in the new era”
(Chen, 2018b). The term “undergraduate education as the foundation” (Yiben Weiben)
summarizes its significant status in the Chinese higher education and its pursuit of
academic excellence (MOE, 2018b). According to statistics on the 1,200 undergrad-
uate institutions, the ratio of undergraduates to graduate students nationwide is 8:1,
and 87% of students graduating are undergraduates (Chen, 2018b).

1.2 The Notion of World-Class Undergraduate Education

In the 2016 working meeting on teaching reform, MOE explicitly stated that world-
class undergraduate education is the foundation and basic feature of world-class
universities, and that developing world-class undergraduate education be included
in the Double World-Class Project action plan (Ma, 2016). Further, 150 univer-
sities jointly issued World-Class Undergraduate Education Statement (also called
Chengdu Statement) (MOE, 2018b) that advocated for nurturing top talent and devel-
oping excellence in undergraduate education. Arguably, the notion of “world-class
undergraduate education” is derived from the Double World-Class Project context
and has experienced a transformation from a top-down policy to intrinsic motivation
within universities (Yang, 2021). While this term originates from the integral role of
undergraduate education in promoting academic excellence, it is rooted in the funda-
mental problem that Chinese universities are relatively lagging behind the world’s
leading universities in terms of cultivating high-quality workforce (Zhou, 2019).
To cater to the changing context of universities and their own development needs,
various ideological transformation has been taking place throughout undergraduate
education, including making interdisciplinary programs mainstream, emphasizing
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student-centered ideology, and confirming the strategic importance of developing
excellence.

The goal of world-class undergraduate education is to pursue excellence in
teaching and learning (Zhang, 2019). It means high-standard and high-quality educa-
tional activities under specific goals, promoting quality culture, and enhancing overall
quality in undergraduate education and workforce development (Yang, 2021). In
the Chinese context, world-class undergraduate education should follow the four
principles of “return to common sense, return to the essence, return to the original
heart, and return to the dream”, build a general pattern of “three-holistic education”
(sanquan yuren),' and understand rationales of higher education development and
talent growth. Within such a system, students are encouraged to study hard, and
teachers are inspired to teach and nurture well-round graduates for nation building
(MOE, 2018a).

Based on the above context, this chapter first depicts the development of China’s
undergraduate education and analyzes its performance through key indicators from
an international comparative perspective. It then provides case studies to illustrate
the exploratory paths of Chinese universities and share inspiring stories of teaching
excellence, particularly on the aspects of talent development, quality assurance, and
innovation and entrepreneurship. The chapter lastly reviews policies on Chinese
undergraduate education and related research by Chinese scholars, to reflect its policy
trends and theoretical thinking.

2 Highlighting Data
2.1 Size and Scales

In the past decade, the Chinese higher education system has been continuously and
rapidly expanding its undergraduate sector, providing strong intellectual support for
its socio-economic development. Since the economic reform and opening-up, China
has trained more than 60 million undergraduate students, who have become central
to China’s socio-economic development (Shi, 2018).

The total number of undergraduate students reached 19.06 million in 2021, an
increase of more than 40% from 2011. The total undergraduate admission has also
grown steadily, with an additional 4.49 million students admitted in 2021, which

1 “Three-holistic education” means education provided by “whole” community, through “whole”
process and with “well-round” focus. In other words, everyone in the community engage in teaching
and learning, including students themselves, teachers, school staff, and other community members;
teaching and learning happens any time (throughout the school years) and any place (all aspects
of school life, including teaching, management, and financial support to students); and teaching
and learning should focus on comprehensive effectiveness and include moral education, intellec-
tual education, physical education, aesthetic education, labor education and other comprehensive
education.
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Total number of undergraduate students newly admitted to regular HEIs

Total number of undergraduate students enrolled at regular HEIs
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Fig. 1 Number of undergraduate students at regular HEIs (2011-2021). Source Adapted from MOE
(2021a)

seeks to keep pace with the growing public demand for university education (see
Fig. 1).

A comparison with the world’s major developed countries shows that, from 2014
to 2020, despite a slow decline each year, the total number of newly admitted under-
graduates in the United States (U.S.) far exceeded those in other countries; China’s
undergraduate admission increased steadily and exceeded those in many developed
countries; and the admission number in Japan and the Republic of Korea (ROK)
exceed those in Germany, the United Kingdom (U.K.), France, Australia and the
Netherlands (see Fig. 2).

In terms of institutional layout, there are five different types of undergraduate insti-
tutions in China, namely, universities pursuing world-class status, universities devel-
oping world-class disciplines, regular undergraduate universities, newly-established
universities and colleges, and independent colleges (Fan et al., 2021). Among them,
ordinary undergraduate colleges and universities have the largest enrollment volume,
accounting for more than 40% of the total undergraduate enrollment in 2021, which
is closely related to the enrollment plan of college entrance examination. In the past
decade, the number of institutions training undergraduates in China has shown a
steady growth, reaching 1,270 in 2021 (Fig. 3).

2.2 OQutline of Academic Disciplines

In terms of academic disciplines at the undergraduate level, engineering science has
the largest student enrollment, which advances the national strategy to develop manu-
facturing power. Overall enrollment and graduates of engineering majors in regular
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HEISs in China are much higher than those of other countries in the world and are three
to five times higher than those of Russia and the United States which follow closely
behind (Ding & Zhao, 2018). Information from MOE shows, with the largest scale of
engineering education in the world, China had about 1.28 million freshmen students,
an overall enrollment of 7.02 million students as well as 1.37 million new gradu-
ates from 18,822 engineering programs in 2020 (ibid). All the number for the above
four aspects represent 1/3 of the overall national undergraduate volume. Meanwhile,
China continues to make great efforts to improve the quality of undergraduate engi-
neering education. Hoping to join the Washington Accord, China has been promoting
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program accreditation exercises and strengthening comprehensive reform in engi-
neering education (MOE, 2018c). As of 2020, 1,600 engineering degree programs
in 257 regular HEIs in China have been accredited and recognized, which cover
22 specialized engineering majors including machinery and instrumentation (MOE,
2021b). According to the Director of the Department of Higher Education at MOE,
engineering education in China should contribute its expertise to the global stage
and play a leading role in the development of engineering education in the world (Li,
2018).

Chinese student enrollments by academic discipline vary greatly from EU
students. In 2018, one fifth (22%) university students studied business, administra-
tion or law. The second most common field of study was engineering, manufacturing,
and architecture related areas, accounting for about 15.8% of total higher education
students (Eurostat, 2020). Similar to EU countries, more than a quarter (25.5%) of
university students study in the fields of business, administration or law in the U.S.
(OECD, 2018).

2.3 Faculty Development

Overall, China has the largest number of full-time faculty in the world, but its student—
teacher ratio is also high. By 2020, the number of full-time faculty at regular HEIs
reached 1.61 million, with a growth rate of 3.8% from the previous year. However,
when taking into consideration the large student body at Chinese universities, the
student—teacher ratio is rather high. In 2020, the student—teacher ratio at regular
HEIs in China was 18.6:1, among which the ratio is 18.1:1 at regular undergraduate
institutions, and 19.1:1 at newly-established institutions. However, the ratio is less
than 10 at world leading universities (Fan & Wu, 2019).

In recent years, three main trends have emerged in terms of faculty preparation
and demographics: the number of faculty holding higher education degree has grad-
ually increased; a growing number of faculty have international academic and work
experience; and young faculty members are a major force in Chinese higher educa-
tion. In 2020, 41.8% of the full-time faculty hold a doctoral degree, 3.57% increase
from 2018. Of universities pursuing world-class status funded by the Double World-
Class Project, 74.9% of their full-time faculty with doctoral degrees; this number
rises to 81.5% for universities aspiring to be world-class (Fan et al., 2021). In 2020,
more than 20% full-time faculty have studied, worked or visited overseas universi-
ties for at least one year. The number of professors and academics from prominent
overseas universities teaching and researching in China has also increased signifi-
cantly. Faculty members have increasingly embraced a global view and enhanced
their intercultural skills. In terms of age, nearly 70% of the full-time faculty are
junior (under 35) and young (between 36 and 45) faculty (ibid). This shows junior
and young faculty members are now the major force in Chinese higher education,
and it also suggests a favorable growth trend and huge potential in terms of faculty
development.
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2.4 Educational Expenditure

The expenditure on undergraduate education continues to increase, at a higher growth
rate than that of many developed countries. Educational expenditure is a fundamental
and strategic investment that supports the country’s long-term development and lays
foundation to a country’s education (Fan & Wu, 2019). China’s overall expenditure
on higher education increased from RMB951.8 billion to RMB1,346.2 billion, with
an average annual growth rate of 9.1% (see Fig. 4). When compared with developed
countries’ expenditures in 2015 and 2019 (2.1% increase rate for OECD countries
and 1.9% for EU countries), China’s expenditures on higher education increased
much faster.

Comparing data in Fig. 4 and Table 1, it is clear that the government spending in
higher education in recent years has slowed down in developed countries. Average
educational expenditure in OECD countries is slightly higher than that of EU
countries.

Funding for undergraduate education in China primarily comes from the national
government, and efforts have been made to further diversify its funding structure.
In terms of funding sources, national expenditure on higher education (equivalent to
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Fig. 4 Educational expenditure in Chinese higher education (2015-2019) (in RMB billion). Source
MOE (2016, 2017, 2018d, 2019a, 2020a)

Table 1 Higher education expenditure in developed countries (in US$ million)

Year 2015 2016 2017 2018 2019
Average UN 20 countries 9,527 9,382 9,608 9,950 10,278
Average OECD 29 countries 12,472 12,493 12,866 13,234 13,546

Notes
1. To ensure year-to-year comparability, all spending measured in monetary terms (e.g., total
expenditure) is adjusted by the Consumer Price Index (CPI) and measured in 2015 Constant Prices.
All increase rate in this chapter is measured in Constant Prices
2. This table is compiled based on data from OECD and EU. Some countries’ data are missing,
including Bulgaria, Croatia, Cyprus, Malta, Romania, Ireland, and Denmark
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Fig. 5 Chinese higher
education expenditure
structure in 2019. Source
MOE (2020a)

B Government appropriation for tertiary educational institutions
m Tuition for tertiary educational institutions
Other educational funds

public expenditure in the OECD documents) is the main source of overall educational
funding in China, accounting for more than 60%; while tuition fees (equivalent to
household expenditure in the OECD documents) only account for 20% of the overall
educational funding (see Fig. 5). Based upon Fig. 4, it can be argued that tuition fees
have been increasing slowly, and the increase of national financial expenditure on
education has led to the overall increase in educational investment.

2.5 Infrastructure

Infrastructure is fundamental to support teaching and research activities in undergrad-
uate education. Figure demonstrates space utilization; laboratory facilities account
for the largest space utilization with Sm? per student, followed by classroom facili-
ties (4.5m? per student) and office and library facilities (about 2m? per student). The
space for special use facilities and general use is relatively small: 1.5m? per student
for specialized research rooms, 0.9m? per student for gymnasiums, and 0.3m? per
student for assembly halls and meeting rooms (Fan et al., 2021). This suggests that
the infrastructure at Chinese HEIs can meet the demand for teaching and research,
but improvement is needed to expand general and athletic facilities.

As shown in figure, independent colleges and newly-established universities
provide the largest classroom space per student, followed by regular undergraduate
universities, universities pursuing world-class status, and universities developing
world-class disciplines. Conversely, in terms of laboratory facilities and special
research rooms, universities pursuing world-class status enjoy the largest space,
followed by universities developing world-class disciplines, regular undergraduate
universities, newly-established universities and independent colleges.
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2.6 Online Teaching and Learning

Inrecent years, Chinese HEIs have strengthened online teaching platforms and vigor-
ously developed online teaching resources. In 2019 and 2020, China held China
MOOC and Global MOOC Conferences, and published the Beijing Declaration (Wu,
2020). Online teaching and learning also plays an important role in undergraduate
education development and reform. During the COVID-19 pandemic, online teaching
has expanded tremendously and reached a historic high in terms of the number of
teachers, students, and courses. A national survey on teaching in HEIs (Fan et al.,
2021) shows, online teaching and learning was offered in a large scale at under-
graduate colleges and universities nationwide, with 1.08 million teachers offering
1.1 million courses, totaling 17.19 million courses, and a total of 3.5 billion course
registration by students. The online course offering rate at Chinese HEIs was 91%;
80% of teachers acknowledge the importance of online teaching; and students’ satis-
faction on online teaching reached 85%. Online teaching and learning has provided
opportunities for students’ learning and overcome challenges and disruptions caused
by the pandemic (ibid). In the post-COVID era, a hybrid model integrating both online
and in-person teaching continues to develop, and significant changes are taking place
in terms of curriculum design, teaching and learning styles, roles of professors and
students, and classroom management (ibid).

2.7 Public and Private Funding Resources

In terms of funding resources, community input has become an increasingly impor-
tant force in higher education governance and management. A structure of “gov-
ernment funding as the main financial resource with support from various societal
forces” has been formed (Fan et al., 2021). Implemented in 2012 and further amended
in 2016, Private Education Promotion Law of the People’s Republic of China has
“supported the development of private education” and “reassure the autonomy of
private-run schools”. These policies have strongly inspired the development of private
education. Figure 6 shows that the proportion of private HEIs in China, which mainly
focus on training a technically skilled workforce, has increased from 3.9% in 2005
to 33.4% in 2020 with the number of private HEIs also increasing each year. There
are 416 private regular undergraduate institutions in 2020, accounting for 30% of the
overall regular HEIs nationwide (ibid) (Fig. 7).
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Fig. 7 Overall performance of undergraduate education

3 Excellence Indicators

3.1 Design

The quality of undergraduate education not only determines the quality of postgrad-
uate (master’s and doctoral) programs, but also has a direct impact on a society’s
science and technology advancement and its productivity, as well as on its higher
education funding and drive for development (Weng, 1999). This section analyzes
and evaluates undergraduate education in China through a global comparison.
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3.1.1 Indicators to Evaluate Undergraduate Education

Various research has attempted to evaluate undergraduate education quality in the
past few decades. Chickering and Gamson (1987) explored “seven principles for
good practices in undergraduate education”. Ewell and Jones (1996) based on
their empirical studies and designed “indicators of good practice”, covering the
four domains of institutional requirements, instructional “good practice”, student
behavior, and self-reported cognitive development. Since 2019, China Association
of Higher Education (CAHE) has published the first national “Teaching Development
Index” to measure teaching quality at regular HEIs in China. This index focuses on
six dimensions, including teaching forces, teaching reform projects, teaching mate-
rial reform, research papers on teaching, teaching achievement awards and teacher
training centers, and one special dimension of teaching competition, which is also
called a “6 + 1” model (CAHE, 2019). In recent years, Chinese scholars have been
actively exploring an evaluation system to measure comprehensive capacity of higher
education in China. In 2014, Zhang et al. (2014) constructed an evaluation system
to measure regional higher education capacity in China from seven dimensions,
including regional higher education scale, faculty development, internationalization,
informatization and digitalization, social services, funding from local government,
and funding from private resources. This evaluation system is applied to evaluate
higher education capacity in each province with data from 2010. Relevant anal-
ysis shows that higher education evaluation usually adopts a grand framework of
“scale, structure, quality, and efficacy”, a process framework of “input, process, and
output”, a function framework of “workforce development, research, social services,
and culture heritage”, and a supply—demand framework of “supply, demand, engage-
ment, performances, and productivity” (Huang & Sun, 2018). However, there is little
country-specific studies on undergraduate education evaluation and comparison.

Thus, this chapter intends to construct an evaluation system to measure under-
graduate education in three dimensions of “scale, resources and performance”. The
selection of indicators follows the following principles: to adopt objective statistical
data; to select indicators from public statistic databases; to select core indicators; to
examine the development of undergraduate education within the past five years. In
addition, some specific indicators are employed, including the average growth rates
of undergraduate student enrollment and graduates with a bachelor’s or equivalent
degree within the past five years (see Table 2).

3.1.2 Sampling

To analyze undergraduate education in China in a global context, this chapter selects
11 countries with relatively developed undergraduate education systems, including
the U.S., the U.K., Germany, France, the Netherlands, Japan, the Republic of Korea
(ROK), Australia, Canada, Singapore, and New Zealand, mainly involving countries
in North America, Europe, Asia, and Oceania.
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Table 2 Excellence indicators of undergraduate education

Dimensions | Indicators Data sources

Scale 1. Undergraduate enrollment OECD, and national statistic agencies
2. Graduates with a bachelor’s or
equivalent degree

Resources 3. Percentage of world-class universities | ARWU, QS
among quality undergraduate
institutions

4. Percentage of quality undergraduate
institutions per one million population

Performance | 5. Percentage of labor force at OECD, and national statistic agencies
25-64 year-olds with a bachelor’s or
equivalent degree

6. Average annual growth rate of
undergraduate enrollment

7. Average annual growth rate of
graduates with a bachelor’s or
equivalent degree

8. Percentage of international students

Source Compiled from ARWU, OECD, QS, and several national statistic agencies

3.1.3 Data Collection and Analysis

This study collects data from the OECD websites. If the data of individual countries
are missing from OECD, it is then collected from its national statistics agency and
sometimes from the official websites of Academic Ranking of World Universities
(ARWU) and QS. Most of the data collected here are for 2019, with some data for
2020.

When analyzing, data for the eight indicators are firstly standardized; then the
scores of each indicator for each sample country are added for the initial value of its
undergraduate education index; and last, the initial values are further standardized
for comparison.

3.2 Definitions

3.2.1 Enrollment by Age—Overall Undergraduate Enrollment

The data on overall undergraduate enrollment are mainly collected from the OECD
website. It adopts the OECD definition as “number of students enrolled in bachelor’s
or equivalent level programs”. The data for China are from the MOE, and that of
Singapore is from the website of Singapore Department of Statistics.
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3.2.2 Graduates at Bachelor’s or Equivalent Level

The data on graduates at bachelor’s or equivalent level are mostly from the OECD
website. It adopts the OECD definition as the number of people who graduated from
an education program at bachelor’s or equivalent level. The data for China are from
the MOE, and that of Singapore is from the website of Singapore Department of
Statistics.

3.2.3 Percentage of World-Class Universities Among Quality
Undergraduate Institutions

This indicator measures performance of quality undergraduate education programs
in the sample countries. Based on the existing literature on world-class universities,
this study defines those institutions entering the top 200 in ARWU and QS Rankings
as “world-class universities”, and those institutions entering the top 1000 in ARWU
and top 1300 in QS Ranking as “quality undergraduate institutions”. These data are
collected from ARWU and QS websites, using the latest year’s results available.

3.2.4 Percentage of Quality Undergraduate Institutions Per One
Million Population

This indicator measures the relationship between population and quality undergrad-
uate education. The data on the sample countries’ population are from the OECD
website and the data on quality undergraduate education are collected same way as
the previous indicator.

3.2.5 Percentage of 25-64 Year-Olds with Bachelor’s or Equivalent
Degrees

Data for this indicator mainly comes from the OECD statistics. This indicator presents
internationally comparable data regarding the labor force status and the educational
attainment level by the National Educational Attainment Categories (NEAC) as
reported by the Labor Force Survey (LFS) and published in OECD’s Education
at a Glance 2021. For trend data, the Education at a Glance database includes data
from 1981 to 2020 (or years with available data).

Nevertheless, some data is missing, for example Singapore; and there are also
inconsistencies in the year of data, for example, the latest data for Japan is of 2019,
while other countries 2020 data.

It should be noted that, as the data of China in this indicator were lastly updated in
2010, it is relatively out of date and less comparable with the data of the other
countries. Therefore, we need to project the data based on the information and
data collected. According to China Statistical Yearbook 2020 published by National
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Bureau of Statistics of China (2021), a survey of the national population over six
years old found that 6.27% of the population hold a bachelor’s degree. The number
of the population over six years old is more than the number of labor force, thus
the number of 6.27% cannot be used directly. OECD’s statistics show that, in 2019,
China has a 1.35 billion population over five years old and about 0.84 billion labor
force aged 25-64 (OECD, 2021), which can estimate the percentage of labor force
in China is about 62.5%. It can be inferred that the percentage of labor force with a
bachelor’s or equivalent degree is around 10% in 2019.

3.2.6 Average Annual Growth Rate of Undergraduate Enrollment

This indicator measures the average annual growth rate of undergraduate enrollment
for each country over the period of 2014 ~ 2019. Data for the sample countries are
mainly collected from the OECD, while data for China are obtained from MOE and
Singapore from its Department of Statistics.

3.2.7 Average Annual Growth Rate of Graduates with a Bachelor’s
or Equivalent Degree

This indicator measures the average annual growth rate of graduates with a bachelor’s
or equivalent degree in the period of 2014-2019. Data for the sample countries are
mainly collected from the OECD, while data for China are obtained from MOE and
Singapore from its Department of Statistics. In addition, the 2014 data for Japan are
collected from Japan’s Web Archiving Project (https://warp.ndl.go.jp/), and that of
France is from its National Institute for Statistics and Economic Studies. The average
annual growth rate of graduates with a bachelor’s or equivalent degree is calculated
as.

3.2.8 Share of International Students Among All Students—Bachelor’s
or Equivalent Level

Data for this indicator mainly come from the OECD statistics. This indicator presents
percentage of international students among overall undergraduate enrollment. It
reflects to what extent a country’s undergraduate education is internationalized.

3.3 Findings

The development of Chinese undergraduate education can be analyzed through the
above-mentioned eight indicators and can also be reflected through a comparison
with that of the other sample countries.
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Table 3 Comparing Chinese undergraduate education’s development with the 11 selected countries

Dimension | Indicators of undergraduate education Ranks of China’s undergraduate
education over all the 12 countries
Scale 1. Undergraduate enrollment 2
2. Graduates with a bachelor’s or equivalent | 1
degree
Sources 3. Percentage of world-class universities 10

among quality undergraduate institutions

4. Percentage of quality undergraduate 12
institutions per one million population

Performance | 5. Percentage of labor force at 12
25-64 year-olds with a bachelor’s or
equivalent degree

6. Average annual growth rate of 5
undergraduate enrollment

7. Average annual growth rate of graduates | 4
with a bachelor’s or equivalent degree

8. Percentage of international students /

3.3.1 Performance of China’s Undergraduate Education in the Eight
Indicators

Quantitative analysis on the eight indicators found that China’s undergraduate educa-
tion ranks among the top in the two indicators of “the number of graduates with a
bachelor’s or equivalent degree” and “overall undergraduate enrollment” and ranks at
an intermediate level in terms of “average annual growth rate of undergraduate enroll-
ment” and “average annual growth rate of graduates with a bachelor’s or equivalent
degree”. However, its performance on “percentage of world-class universities among
quality undergraduate institutions”, “percentage of quality undergraduate institutions
per one million population” and “percentage of labor force at 25-64 year-olds with
a bachelor’s or equivalent degree” is not satisfactory. (see Table 3).

3.3.2 Overall Performance of China’s Undergraduate Education

The comparative analysis shows that the Netherlands’ undergraduate education has
the best overall performance, mainly because of its leading performance in terms of
“percentage of world-class universities among quality undergraduate institutions” as
well as its performance in terms of “percentage of labor force at 25-64 year-olds with
a bachelor’s or equivalent degree”, “percentage of international students”, “average
annual growth rate of undergraduate enrollment”. China’s overall performance in
undergraduate education is relatively strong among Asian countries, mainly because

its performance on “overall undergraduate enrollment”, “average annual growth rate
of undergraduate enrollment” and “average annual growth rate of graduates with a
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bachelor’s or equivalent degree” are not only higher than most of the Asian countries,
but also higher than Canada.

3.4 Discussion

Since the socio-economic reform in the 1980s, the development of undergraduate
education in China has made remarkable achievements with the government’s strong
support and promotion especially in the past two decades. In recent years, the under-
graduate education sector in China continues to emphasizes on its quality trans-
formation with the policy goal of “building world-class undergraduate education”.
Focuses have been laid on student-centered teaching and learning, actively imple-
ments teaching and curriculum reform and aspires to promote world-class undergrad-
uate programs; meanwhile it also attaches great importance to delivery of Chinese
traditional culture and traditions and is committed to providing quality education
with Chinese characteristics.

The comparative analysis in this chapter suggests that the most obvious problem of
China’s undergraduate education is its lack of world-class universities. It is true that
China has made tremendous progress in the past two decades to develop academic
excellence through the government funded excellence initiatives, such as Projects
211 and 985 as well as the Double World-Class Project, however, compared with the
other sample countries, China still has lower “percentage of world-class universities
among quality undergraduate institutions” and efforts to build world-class universi-
ties are still to be strengthened. While the indicators need further elaboration due to
limitations related to data availability, these findings are of practical significance for
informing the future development of China’s undergraduate education.

4 Best Practices

4.1 Advocating Independent, Cooperative and Inquiry-Based
Learning Styles to Cultivate Top-Notch Undergraduate
Talent

4.1.1 Building an Interdisciplinary Environment and Inspiring
Innovative Thinking in Students

In order to enhance students’ awareness and vision of interdisciplinarity, the Univer-
sity of Science and Technology of China (USTC) has been exploring new inter-
disciplinary models for talent development. USTC launched the Interdisciplinary
Excellence Training Program for the Gifted Young Class in 2016. This program
requires 40 additional credits of courses in a second major in addition to the primary
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major, and the dissertation topic should be in a cross-disciplinary direction related to
both majors, aiming to cultivate leading talents in various industries with a broader
knowledge background and strong capabilities to respond to the rapid development
of future society (USTC, 2022). An undergraduate research program focused on
interdisciplinary innovation is also an important approach to develop world-class
undergraduate education at the University of California, Irvine (UC Irvine). The
Multidisciplinary Design Program at UC Irvine was launched in 2011 with a team
of five undergraduate students from different disciplines and two faculty members
from different colleges to focus on specific social issues and encourage students to
develop new topics and perspectives in their research projects (Wang, 2020).

4.1.2 Developing Research Training Based on a Cognitive
Apprenticeship Method to Enhance Problem-Solving Skills
in a Community of Practice

In order to overcome the weakness of the “assembly-line like” traditional training
method, Shanghai Jiao Tong University (SJITU) adopts the cognitive apprenticeship
training method to enhance students’ learning motivation and their skills and abili-
ties to solve complex problems in the process of learning, practice, relearning, and
re-practice. Undergraduate students participate in research in three steps. First, the
advisor creates a real-life problem and demonstrates the basic logics and strategies
to solve such problem, while students as “novices” observe, imitate, and learn the
methods and approaches the advisor adopts. Second, the advisor builds a “scaf-
folding” to provide students with research ideas and framework and students then
practice and experience the whole research procedures under the advisor’s guidance,
including searching for research literature, implementing experiments and analyzing
data. Finally, the advisor extends the research questions and contexts, removes the
“scaffolding”, and assigns more complex research tasks (Shen et al., 2021).

4.1.3 Developing Academic Communities and Constructing Academic
Identities

By bringing together the world’s top scientists (including Nobel Prize and Turing
Award winners) and a group of students who aspire to reach the top of the academic
ladder, Zhiyuan College at SJTU nurtures “future masters” with “masters”, and
students’ academic identities are gradually internalized throughout the process. The
entire college, each class, each discussion group, each project group, each classroom
and even each dormitory at the college can form a learning community. Through
guiding scientific research, classroom discussions, and after-class communications,
advisors not only teach students knowledge and methods, but also use their own
words and deeds to influence students’ emotions, attitudes, and values. Impacted by
top scientists’ research attitudes, students are more willing to follow their example
to engage in academic research (ibid).
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4.2 Improving Multi-level Teaching Evaluation Systems
to Ensure the Quality of Undergraduate Education

4.2.1 Strengthening Descriptive Evaluation to Enhance Academics’
Teaching Skills

A simple score and grade evaluation has the disadvantages of weakening the integrity
and complexity of classroom teaching and restricting teachers’ subjectivity and
professional development, while descriptive teaching evaluation focuses on the
cognitive, emotional, and interpersonal interactions of teachers and students in
classroom teaching, understands and interprets their behaviors, and provides non-
quantitative evaluation results and recommendations (Yan, 2012). In order to help
teachers conduct self-analysis and self-improvement, Nanjing University (NJU)
further highlights ethics and morals as well as teaching performance in its peer
review evaluation, and adds a “descriptive evaluation” section (NJU, 2021).

4.2.2 Building Diversified Evaluation Mechanisms to Guarantee
Comprehensive Classroom Teaching Quality

To improve the objectivity, accuracy and reliability of classroom teaching evaluation,
Wuhan University (WHU) integrates student evaluation with third-party evaluation.
The result of student evaluation is an important reference for teachers’ teaching
assessment, excellent undergraduate teaching performance award and various merit
awards, and also an important reference for faculty’s professional appointment and
promotion. In response to the student evaluation results, the university has provided
individual feedback to the corresponding schools/departments and requested the
schools/departments to carry out relevant inspection and improvement plans (WHU,
2019). A third-party evaluation was also introduced to invite experts from peer univer-
sities to assess teaching in the universities’ general courses. Experts from Wuhan
University Institute of Education Science are also invited to review teaching quality
of general courses, such as Advanced Mathematics and English (ibid).

4.2.3 Strengthening Qualification Requirements for Undergraduate
Teaching to Improve New Faculty’s Teaching Skills

To ensure new faculty’s teaching skills, WHU has raised its qualification require-
ments for teaching undergraduate courses and new faculty members need to pass
“four hurdles” before they can take the podium. The first hurdle is to attend the
intensive teacher training organized by the Human Resource Department. Second,
they need to participate in various teaching training programs organized by the Center
for Teaching and Learning Development, including lectures on teaching, observation,
teaching workshops and seminars. For the third hurdle, new faculty members serve
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as a teaching assistant for an undergraduate course, assisting the main instructor by
completing course tutoring, answering questions, grading assignments, and guiding
experiments. The last requirement is a teaching assessment; the new faculty member
teaches part of the course as a second instructor with supervision from the main
instructor. The Center for Teaching and Learning Development oversees the assess-
ment processes and basis their decision upon on expert reviews, student evaluations,
and faculty recommendations. Those who do not pass the assessment will repeat this
final step. After passing all the four hurdles, the new faculty member will be qualified
to teach undergraduate courses independently at WHU.

4.3 Integrating Practice into Teaching and Learning
to Enhance Undergraduate Students’ Innovation
and Entrepreneurial Skills

4.3.1 Advocating Experiential Learning to Improve Students’ Practical
Skills

Experiential learning focuses on allowing students, based on their practical expe-
rience, to solve real-life problems through the process of operation, illustration
and application, and, therefore, actively construct knowledge and acquire learning
methods and skills (Chen & Huang, 2008). The X-Lab at Tsinghua University
intends to introduce project-based experiential learning to develop students’ prac-
tical skills. This is a teaching method that breaks the traditional concept of teacher
imparting knowledge and students learning knowledge (Tsinghua University, 2018).
Ivy League schools in the U.S. also emphasize students taking on an active role in
teaching and learning. For example, the Presidential Scholar Program at Dartmouth
College provides undergraduate students with “one-on-one” mentoring by profes-
sors, exposing them to the frontiers of the disciplines and gradually developing their
problem awareness and problem-solving skills (Ye et al., 2020).

4.3.2 Promoting Interdisciplinary Integration to Enhance Students’
Creativity

Relying on Tsinghua University’s School of Economics and Management, the X-
Lab is jointly built by several faculty on campus, creating a space for interdisci-
plinary teamwork and exchange of student innovation and entrepreneurship. The
platform promotes cross-collaboration among 16 faculties including the School of
Economics and Management and the School of Mechanical Engineering (Tsinghua
University, 2020). Students are guided to combine art and science, engineering and
business, technology and production, and learn management thinking, innovation
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and entrepreneurship, so as to establish a complex cognitive system of “technology
+ management” (ibid).

4.3.3 Establishing a Collaborative Learning Mechanism Between
Universities and Industry to Develop Students’ Skills to Solve
Complex Real-World Problems

In order to make students’ entrepreneurial projects more objective and realistic,
Tsinghua University cooperates with enterprises to explore new education models.
Tsinghua University’s X-Lab collaborates with enterprises to explore new courses
on innovation and entrepreneurship, such as working with Facebook to design and
offer a new course titled “Innovation and Entrepreneurship: Silicon Valley Insights”
(ibid). At the same time, X-Lab also invites outstanding entrepreneurs to guide
students’ entrepreneurial projects, being the first university in China to introduce the
“Entrepreneur-in-Residence” and “Angel-in-Residence” programs, which partici-
pate in practice education, provide advice and suggestions, and introduce relevant
resources to students. The program is designed to turn creative ideas and technolo-
gies into products and services demanded from the society (Tsinghua University,
2020). The emphasis on undergraduate entrepreneurship programs is also a hall-
mark of the Nanyang Technological University. Nanyang Technological University’s
Entrepreneurship Minor Program for undergraduates, is taught by business leaders,
entrepreneurs, intellectual property lawyers and professional academics, and aims to
equip students with basic entrepreneurial skills, business acumen, and stamina (Shi,
2021).

S Inspiring Stories

5.1 Yao Chichi: Holding Primary Responsibilities
of Teaching and Learning

Yao Chichih, the first recipient of the Distinguished Master Teachers? award by the
MOE, is a world-renowned scientist and a front-line teacher. He teaches foundational
undergraduate courses, and his ““Yao Class” model, that is an Experimental Class of
Computer Science, is regarded as “the best undergraduate education program” in the
world. Yao is considered as a leader in innovative talent training (MOE, 2019b).

2 The Distinguished Master Teachers award mainly recognizes faculties who have made outstanding
achievements in talent cultivation, specially nurturing national strategic and scarce talents, have
global outstanding teaching influence and are devoted to teaching in the front line.
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5.1.1 Committed to Training the Best Undergraduate Students
in the World

Undergraduate education is the key stage for building students’ basic theoretical
knowledge, and Yao attaches great importance to undergraduate teaching in his work.
He taught “Theoretical Computer Science”, a basic course for first-year students,
which influenced the life path of many students. One of the students benefitted from
this course is Wang Jun-Xing. In the class, Yao inspired the students with a computer
system problem. When Wang proposed a solution to a problem that had plagued
the academic community for 30 years, Yao suggested that he write down the idea
(Tsinghua University, 2015a). After several months, Yao assisted Wang submit his
article to journals. This was the very first article in English that Wang wrote, which
was published in his sophomore year (ibid). Yao motivates students to take initiative
and inspire their thinking. When inspiration strikes, he further encourages students
to enjoy and experience the joy of research.

A student survey on Yao’s “Computational Applied Mathematics” class showed
that 100% of the students were satisfied with the course; 100% of the students agreed
that the class left a deep impression on them (Yang, 2019). Behind these double 100%
figures is Yao’s tireless dedication. Yao’s teaching assistant, Li Chenxing, once said,
“There is no textbook assigned for this course, and there are no related exercises books
on the market; the content of the course is completely designed by Yao himself, and
all the homework and exam questions are also provided by Yao himself, and the
questions are changed frequently (ibid).”

5.1.2 Yao’s Classes for Cultivating Special Talents

Yao established an “Experimental Class of Computer Science”, commonly known as
“Yao Class” at Tsinghua, with the goal to train elite computer science students who
are comparable to, and even more exceptional than the world’s leading universities.

Courses delivered in Yao Class are very challenging. Students sometimes may
need a whole day to complete a single assignment and sometimes may not even
find ideal answers. Haogiang Fan, an undergraduate student of the 2013 class once
pointed out that they were only freshmen or sophomore year students but were
assumed to have mastered all the basics, and these courses focused on in-depth
analysis and framework (Tsinghua University, 2015a). Many students were quite
reluctant at the beginning but gradually realized that they actually managed it and
mastered the class. Rediscovering themselves, students were surprised and motivated,
greatly stimulating their potential, and many of them even took the initiative to contact
their advisors to find a topic and conduct research on it (ibid). Yao said, “I hope,
instead of pressure, the environment at Tsinghua will allow people to experience and
feel the challenges and breakthroughs in the learning and research process, as well
as the happiness that comes from it” (ibid).

Yao believes that an international atmosphere is required if undergraduate educa-
tion at Chinese universities is to compare with that of world-class universities. Yao
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led his colleagues to redesign the undergraduate computer science curriculum, opti-
mizing and reorganizing the coursework to comprehensively cover the frontier areas
of computer science research and highlight its interdisciplinary nature. With Yao’s
invitation, top scholars such as Turing Award winners have walked into Tsinghua’s
classrooms to bring students an international experience. Yao Class student Shi
Tianlin, who was an exchange student at MIT in 2013, was surprised to find that
the teaching and learning methods he experienced in class could be “seamlessly
integrated” with the world’s top universities (ibid).

5.2 Lin Yifu: Joy of Working with Elite Students

As a passionate teacher, Lin Yifu has contributed to enhancing elite students’ inno-
vation skills in the field of economic theories and has been teaching undergraduate
classes for more than 20 years and is committed to teaching and nurturing students
(Peking University, 2021).

5.2.1 Establishing Lin Class to Focus on Nurturing Students

Lin founded the “Experimental Class of New Structural Economics”, commonly
known as “Lin Class”. Lin led his team in making education plans and designing
the curriculum, to ensure its teaching content focuses on foundation knowledge
in the field of economics and cultivates students’ innovation skills and skills to
address challenges of the changing world (Peking University, 2020). The core courses
featured specially-designed content and a personalized teaching model with small
classes, seminars, and one-on-one Q&A sessions (ibid). Students in the experimental
class are able to communicate and interact directly with Lin and are greatly inspired
and more likely to prevail (Peking University, 2021).

Students in Lin Class enjoy the opportunity to have lunch with Lin once every
month. During the luncheons, Lin listens and offers suggestions to students’ ques-
tions and comments about their academic life, and provides further detailed feedback
in writing afterwards (Peking University, 2020). In addition to his classroom instruc-
tion and lunches with students, Lin often has long talks with his students, patiently
responds to students’ questions, advising and revising students’ assignments word
by word. His students have also gathered all their discussion and exchanges into a
book, named The Gardener’s Book (Yuan Ding Ji) (ibid). Lin’s teaching methods
demonstrate that students learn better in a relaxing and cordial environment.

5.2.2 Personality Charm

Students all agree that Lin and his personality are “as high as a mountain”. Though it
is hard to reach, students are deeply influenced by Lin’s personality and charisma and
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always look up to him as a role model (Chen, 2017). Lin often tells students that, as
intellectuals and knowledge workers in China, students should take responsibility for
the progress and advancement of society (Sun, 2017b). One student, Cui Jingyuan,
once wrote that Lin’s life experience shows that “every era needs a group of ascetics,
and doing research is a kind of practice, practicing for the people, the motherland,
and the world, and eventually I also chose this path”. Lin impacts his students with
his charisma and profound learning in every aspect.

Lin has always insisted on unity of knowing as doing. On the night before the
Master Teaching Award, Lin was still on campus teaching a class to undergraduate
students. Only after the class was over, he ran to the airport and take a late flight.
When asked why he did not consider changing the course time, Lin replied, “The
Master Teaching Award is an encouragement to me, and if I changed my class time
in order to get the award, [ would not be qualified to get the award” (Bund Education,
2021). An increasing number of students are influenced by Lin and his personality
and follow the belief “knowing as doing”.

5.3 Wen Yumei: Nurturing Students with Heart

Wen Yumei considers students as her own kids and has devoted herself to teaching
for more than 60 years. She has edited many classical teaching materials, dedicated
herself to training medical talents, developed an online general education course
“Humanities and Medical Sciences, and composed a symphony of medicine and
humanities.

5.3.1 Serving Children for Life

Wen believes in quality cultivation and teaching with heart. Her teaching philos-
ophy is that teachers are responsible for “lighting the fire in students’ hearts” and
facilitating students to grow (Feng et al., 2011). She is good at exploring different
students’ strengths and weaknesses and teaching them accordingly. She creates
different learning conditions and guides them in their quest for knowledge. To expand
students’ horizons, she sponsors them to attend and present at international student
conferences. To improve students’ English reading and writing skills, she organizes
English study clubs and personally leads them to read books in foreign languages
(Shanghai Education, 2017).

Wen always makes time for her students and inspires students with her personality
and charisma. She encourages students to persevere in their studies and stay curious.
In her classes, students not only listen to her exciting lectures and enjoy acquiring
profound knowledge from Wen, but also are influenced by the ethics and moral
values hidden in the curriculum, because Wen believes and sees classroom as a
place to create a positive culture among students. In the Introduction to Medical
Microbiology class, she tells a story of germ warfare, the story of Bai Quyen, etc., so
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that students can deeply appreciate the patriotism, mission, and national pride (ibid).
She does all this to encourage students to combine their dreams with the “Chinese
Dream” and actively participate in the great cause of national development.

5.3.2 Pioneering Innovative Teaching Methods

Wen has been boldly trying to reform in her teaching practice. She perseveres her
teaching to bring the latest cutting-edge knowledge in the field from unique perspec-
tives to students. The course she offers has been one of the most enrolled courses
in the university. In order to strengthen foundational medicine courses, she actively
engages in teaching reform and was the first to teach the “Introduction to Basic
Medicine” course (Zhu et al., 2021). In order to cultivate students’ skills to develop
and raise questions, she sets up a prize for the best question and awards the student
who asks the best question a signed book, to fully motivate students and improve
their understanding and learning.

Wen often says to the teachers in her teaching team, “When teachers stand on
the podium to face the eyes of students seeking knowledge, we have to keep in
mind our responsibility not to mislead them” (Shanghai Education, 2017). Even if
it is a class that she teachers every year, she will recreate the handouts and slides
to bring the latest knowledge to everyone. Sometimes for a slide, she would take
careful attention to revise it repeatedly. Many students have decided to join medical
microbiology research and education after taking Wen’s class.

6 Latest Research

6.1 An Overview of Research on Undergraduate Education
in China

With the rapid development of undergraduate education in China, increasing research
on relevant topics have emerged in academia. Through literature search, this chapter
adopts a quantitative analysis to provide an overview of undergraduate education
research in China, reviews research fronts, and explores research originality in the
past ten years.

To ensure reliability and validity, this study selects core journals in the field
of higher education indexed in the databases of “Chinese Social Sciences Citation
Index (CSSCI)” (2021-2022) and “the Chinese Core Journal List” (2021 edition)
as sampling criteria. Through an advanced search in the higher education journals
indexed in these two databases, this study retrieves 2447 journal papers focusing on
undergraduate education and published from January 1, 2012 to December 31, 2021.

This study intends to analyze literature related to “undergraduate education”
through a knowledge mapping analysis using CiteSpace, and to explore the research
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Fig. 8 Clustering view of research on undergraduate education (2012-2021). Source Compiled
from search results from CNKI

development and fronts in the field of undergraduate education. After the converted
data are imported, the time span from 2012 to 2021 is selected. The analysis process
is configured through a few parameters® to achieve clear visualization results. The
visualized knowledge map of keywords is shown in Fig. 8.

In Fig. 8, N = 214 indicates 214 keywords nodes, and E = 216 indicates 216
links between these keyword nodes. The circles in the figure stand for keyword
nodes. The larger the circle, the more frequently the keyword occurred. Among them,

EEINT3

“undergraduate education” has the largest node, followed by “talent cultivation”, “ter-

LEET3

tiary vocational education”, “general education”, “higher education”, “bachelor’s”,
“teaching reform”, “curriculum”, and “undergraduate teaching”. Keywords are often
just a few words and take up relatively little space in the paper, but they are the
essence of the paper. Literature can be retrieved through keyword searches, mean-
while keywords can help readers understand the scope and contents of an article.
Research themes and focus can be found through analyzing high-frequency keywords
(Jiang et al., 2008).

This chapter analyzes the retrieved journal papers from multiple perspectives by
using the network summary table function in CiteSpace. The top 15 keywords are
identified in terms of frequency, which reflect the research focus on undergraduate
education in China (see Table 4). Although the keyword “undergraduate education”
has the highest frequency, it does not reflect the detailed research themes and topics
in the field of “undergraduate education”. The same is true for the keywords “higher

3 Note The parameter selection panel of the software sets g-index (k = 10).
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Table 4 Top 15 frequently used keywords

Keyword Times used Keyword Times used
Talent cultivation 135 entrepreneurship education | 27
Tertiary vocational education 103 specialized education 24

training model 21
General education 60 training goals 21
Education reform 46 curriculum design 20
Curriculum 44 local HEIs 20
Undergraduate teaching 43 world-class undergraduate 18
u.s 33 program
World-class university 31

Source Compiled from search results from CNKI

LEIT3

education”, “undergraduate”, and “undergraduate students”. Therefore, these words
are not included in the top 15 keywords. The top three ranked keywords are “talent

LEINNT3

training”, “tertiary vocational education”, and “general education”.

6.2 Research Focus

According to the frequency and the analysis of related literature, the topics of under-
graduate education research that are mostly researched on can be identified, including

EEINT3 99

“talent cultivation”, “tertiary vocational education”, “general education”, etc.

6.2.1 Research on Undergraduate Talent Cultivation

Talent cultivation is one of the essential functions of universities, and undergrad-
uate education is the root and foundation of higher education (Chen, 2018b).
Through reviewing existing literature, scholars have focused on exploring modes
of undergraduate talent cultivation in terms of goals, plans, and approaches.
Maoyuan Pan (2005a), arenowned educator and academic master of higher educa-
tion research, pointed out that, since higher education is diversified and HEIs are
of diversified types, goals for talent cultivation must be diversified. For example,
undergraduate education at practical and profession-oriented universities should set
up their goals as serving local socio-economic development, meeting skill demands
of industries and enterprises, ensuring curriculum content connecting and relevant to
real world experience, and enhancing students’ employability (Wu & Huang, 2014),
while research universities should focus on training elite undergraduate students
with both discipline-specific knowledge and comprehensive abilities (Li, 2012).
In terms of student training plans, practical and profession-oriented universities
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should ensure their programs are closely connected and relevant to local work-
force development needs and specialized industries (Xue & Wang, 2016); while
research universities should stress on education and training of top innovative talents,
develop specialized disciplines to cultivate students’ professional knowledge, exper-
tise, innovative awareness and creativity and to design interdisciplinary courses to
train multidisciplinary and comprehensive skill force (Li, 2022).

HEIs with different goals adopt different training approaches towards teaching
and learning. University-industry research collaboration and university-enterprise
cooperation are essential to train technical talent (Wu & Huang, 2014); while research
universities should develop disciplines to support subjects and transform disciplinary
advantages to that of talent training (Lu, 2018).

6.2.2 Research on Tertiary Vocational Education

As early as the beginning of the twenty-first century, some scholars intended to
categorize tertiary vocational education (Pan, 2005b; Shi & Xu, 2003). With the
introduction of a series of policies on vocational education, increasing attention has
been placed on tertiary vocational education. Listed in the State Council’s, 2019
National Implementation Plan for Vocational Education Reform (2019), vocational
education was piloted at the undergraduate level as a major reform, which set off
a research boom on this topic. In terms of its nature, Wang and Qi (2022) believe
that tertiary vocational education is both practice-oriented and technical in nature.
The goal of tertiary vocational education is to train technical talents at undergraduate
level (Lu, 2019). In terms of training approaches, through analysis on the develop-
ment, reform models and approaches of vocational education in foreign countries,
Liao (2020) explores the reform paths and direction to develop tertiary vocational
education from the perspectives of its nature, features, and goals, so as to provide
theoretical support to improve the vocational education sector in China.

6.2.3 Research on General Education

Cai Yuanpei, Pan Guangdan, Zhu Guanggian and other famous educators have intro-
duced general education into Chinese universities and put it into practice (Yang,
2000). Research on general education focuses on exploration at the theoretical level
and promotion at the practical level. At the theoretical level, Chen (2006) criti-
cally reviewed its definition and its differences from professional learning, liberal
education, liberal arts education, quality education, specialized education, as well
as general elective and commonly required courses; Li and Wang (1999) analyzed
the definition and nature of general education; and Liu (2012) proposed that general
education carries the basic goal of university education, that is to develop students
as a whole person. At the practical level, scholars investigate the opportunities and
challenges to develop general education. Su and Li (2018) analyzed the challenges
and implications to reform general education at Tsinghua University and discuss
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the logical relationship between general education curriculum and its goals in terms
of competence; Yu (2016) adopted a case study of China University of Political
Science and Law to examine the status quo of general education in the Chinese
higher education context and proposes recommendations to further promote such
programs.

6.3 Research Originality

Academics play the main role in developing scientific research in China. Research
results in the field of education are mainly published in the forms of papers and books
(Gong, 2009). A review of the existing research literature on undergraduate education
in China in recent years reveals that academics’ original research not only enriches
related theories but also makes a positive impact on policymaking and practices of
undergraduate education in China.

At the theoretical level, Pan Maoyuan has been greatly contributing to rich theo-
retical discussion of the development of undergraduate education in China, including
theories on the essence of higher education, the law of internal and external relations
in education, Chinese higher education massification, basic function of HEIs, private
higher education, curriculum and instruction in higher education, developmental
stages of disciplines in higher education, etc. (Liu & Tang, 2020). Gu Mingyuan
also provides rich and forward-looking educational thoughts. The importance of
undergraduate education in university education has become a heated topic in recent
years; Gu first published the paper titled “Undergraduate education is the foundation
of higher education” back in 1990. Lately, he also proposes “the university reform
should emphasize on undergraduate teaching, and the best teachers should return
to the podium and teach students” (Zhang & Li, 2018). Bie’s theoretical research is
based on practices and provides theoretical support to undergraduate teaching reform
(Zhang, 2011). In the article “Rebuilding undergraduate teaching”, he surveys the
main problems and challenges and then argues that the reform of undergraduate
teaching should start with transforming the concepts of undergraduate education
(ibid).

Some academics conduct innovative and leading research on educational prac-
tices. Liu Xian-Jun of Huazhong University of Science and Technology opens up a
new area of institutional research in Chinese higher education, shifting structural
research at the theoretical level towards problem-probing and -solving in prac-
tices, and conducting in-depth systemic research on higher education governance
and management (Zhou, 2017). In relation to research on faculty, recent research
focuses on student-centered teaching methodologies and approaches. For example,
Zhou and Zhou (2002) employ surveys and classroom observations (recording) to
investigate faculty’s discourse in terms of discourse quantity, ways to ask questions,
interactions, and feedback. From the perspective of student experience, Luo et al.
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(2009) use NSSE-China survey tool to compare the performance of Tsinghua Univer-
sity’s undergraduate education with its peer institutions in the U.S., for five compa-
rable indicators, educational stages and student attainment. The result shows that
Tsinghua’s undergraduate teaching quality is largely comparable to its world-class
peers in the U.S.

7 Governmental Policies

7.1 General Policies

7.1.1 Educating and Training the Top-Notch Undergraduate Students

Chinese undergraduate education emphasized developing the best students at the
beginning of the economic reform in the 1980s. At that time, the University of
Science and Technology of China (USTC) established the first Class for the Gifted
Young, the first pilot program to train top talented students in basic science disciplines
(Ye, 2014). In 2009, in response to the “Qian Xue-Sen’s question”—why do Chinese
universities lack of elite talents—the government further focuses on educating and
training the top talented students.

In 2009, the MOE, in partnership with the Ministry of Organization and the
Ministry of Finance, launched the Pilot Program for Training Top Talented Students
in Basic Sciences. The pilot program was implemented in the five disciplines of math-
ematics, physics, chemistry, biology and computer sciences (Tsinghua University,
2015b), which was the very beginning of the “Six Excellence and One Top-Notch”
Talent Training Project 1.0.* The pilot program aims to establish a few national bases
for training young talent via basic disciplines at top research universities, to build an
institutional mechanism to train top students in HEISs, to attract elite students to engage
in basic science research, to further transform these selected students into leading
scientists in related disciplinary areas, and to eventually become leading scientists
in the global stage (Du, 2014). Subsequently, this program was implemented in 17
ministry affiliated universities, including Peking and Tsinghua University (the State
Council, 2010).

In 2018, the MOE issued Guidelines on Accelerating the Development of High-
Quality Undergraduate Education and Comprehensively Improving the Capacity
of Talent Training and decided to further implement the “Six Excellence and One

4 «Six Excellences” refers to the Outstanding Engineer Education and Training Program, the
Outstanding Doctor Education and Training Program, the Outstanding Agriculture and Forestry
Talents Education and Training Program, the Outstanding Rule of Law Talents Education and
Training Program, the Outstanding News Communication Talents Education and Training Program,
and the Outstanding Teacher Training Program. “Top-notch” refers to the Training Program for
Top-Notch Students in Basic Disciplines.
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Top-Notch” Talent Training Project 2.0.% Guidelines on the Implementation of the
Cultivation Program for Young Talent Students in Basic Disciplines 2.0 issued
by the MOE and five other ministries expanded the disciplinary areas by adding
astronomy, geography, atmospheric science, marine science, geophysics, geology,
psychology, basic medicine, philosophy, economics, Chinese language and litera-
ture, history, etc. (MOE et al., 2018b). This program has made significant progress
in terms of institutional structure, student selection, and training approaches. It also
explores the new talent training approach of “one mentorship system with emphasis
on student-centeredness, small class sizes and internationalization”, to achieve “the
best undergraduate students and the best undergraduate education programs” (Zhang,
2016).

This program aims to build a talent training system of excellence and develop
world-class students with Chinese characteristics. The Talent Training Program 2.0,
based onits original 1.0 program, has developed a series of talent training approaches,
along with plans and standards that seek to enhance reform quality and effectiveness
(MOE, 2018e). This new program has turned the original individual project into a
series of plans (MOE, 2019c), from “single armed combat” to “collective forces”.
This reflects that Chinese higher education reform and development is shifting its
role as a follower towards a leading role in certain fields—a “quality revolution” for
Chinese higher education in the new era (MOE, 2019d).

7.1.2 Quality Assurance in the Respect of Undergraduate Teaching

China formally launched undergraduate teaching evaluation in the 1980 and 1990s.
The Provisional Regulations on Educational Evaluation of Regular Higher Educa-
tion Institutions announced in the early 1990s marked the formation of the basic
framework for quality assurance of undergraduate education in China. In 2002,
the MOE issued (Trail) Plans for Undergraduate Teaching Evaluation at Regular
Higher Education Institutions, which intended to combine pass/fail, merit-based
and randomized evaluations into one evaluation system to assess undergraduate
teaching quality at Chinese universities. This has led to the standardization and insti-
tutionalization of quality assessment of Chinese undergraduate education (Liu & Li,
2018).

In 2011, Guidelines on Undergraduate Teaching Evaluation at Regular Higher
Education Institutions proposed a “five-in-one” evaluation system. This system is
based on HEIs’ self-evaluation; takes institutional evaluation, professional accredi-
tation and appraisal, international evaluation, and performance indicators of teaching
quality as its main content; integrates multiple evaluation results from government,

3 The “Six Excellences and One Top-Notch” plan 2.0 includes: Outstanding Engineer Education
and Training Program 2.0, Outstanding Doctor Education and Training Program 2.0, Outstanding
Agriculture and Forestry Talent Education and Training Program 2.0, Outstanding Teacher Training
Program 2.0, Outstanding Rule of Law Talent Education and Training Program 2.0, Outstanding
Journalism and Communication Talent Education and Training Program 2.0, and Top-Notch Student
Training Program for Basic Disciplines 2.0.
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HEISs, specialized organization and society; and is corresponding to the modern
higher education system with Chinese characteristics (MOE, 2011). In 2012, the
system to publish an annual evaluation report on HEIs” performance and quality was
established and it requires each regular HEIs to publish its annual “Undergraduate
Teaching Quality Report”. This report can be seen as a self-evaluation approach,
but also serves as important evidence for institutional evaluation on undergraduate
teaching (MOE, 2013). Since 2017, the Higher Education Evaluation Center of the
MOE developed and released the annual National Report on the Quality of Under-
graduate Education and Teaching at Regular HEIs, which is the first theme-based
report on Chinese undergraduate education quality. The four theme-based quality
reports cover undergraduate education, engineering education, newly established
undergraduate HEIs, and private undergraduate programs (Sun, 2017a).

7.2 Recent Policy Highlights

7.2.1 Developing World-Class Undergraduate Disciplines

The MOE started its so-called “Double Ten-Thousand” project on promoting world-
class undergraduate disciplines in 2019. Its mission includes developing 10,000
world-class undergraduate disciplinary programs at both the national and provincial
levels respectively (MOE, 2019e). The top three selected disciplines are business
administration (674 undergraduate programs), foreign language and literature (609),
and computer sciences (577); while over 400 programs are selected respectively in
the design, digital information, and mechanical engineering disciplines. The “Double
Ten-Thousand” Project is open to all HEIs and disciplines and is implemented in two
stages: MOE will first evaluate those applied programs as “first-class at the national
level, and after further evaluation and appraisal by MOE to confirm these programs’
first-class status in the nation (ibid). To apply for the project, each program needs
to meet five requirements: clear developmental goals, standardized management,
effective reform, excellent teaching forces, and high-quality training (ibid).

7.2.2 Developing World-Class Undergraduate Curriculum

The MOE issued the Guidelines on the Implementation of World-Class Undergrad-
uate Curriculum. The objectives to develop world-class undergraduate curriculum
include:

to design world-class and top quality undergraduate curriculum;

to develop new curriculum development concepts;

to promote reform and innovation on curriculum design;

to implement effective and scientific evaluation;

to provide clear guidelines and regulations on curriculum management;
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e to stipulate rules on professors’ teaching responsibility, enhancing course quality
and raise standard on students’ graduation requirement;
to improve faculty’s teaching ability and skills;
to improve quality-oriented incentives for curriculum development; and
to diversify teaching content and develop a multi-category curriculum system.

It aims to develop about 10, 000 world-class undergraduate courses at the national
and provincial levels within three years (MOE, 2019f). World-class curriculum sets
students in the center of the course programs, and its content reaches the “golden”
standard to ensure the curriculum’s breadth, depth and integration of learning.°
Selected courses must be developed and improved for at least two semesters or
two teaching cycles, with effective teaching and learning outcomes, as well as meet
requirements in multiple aspects of teaching concepts, teaching outcomes, feasibility,
responsiveness to changes in society, management and organization, evaluation, etc.
(ibid). In November 2020, the MOE awarded 5,118 courses as the national first-class
undergraduate courses, including 1,875 online courses, 728 virtual simulation and
experiment courses, 1,463 in person courses, 868 courses of hybrid mode, and 184
internship and practice courses (MOE, 2019b)

7.2.3 Evaluating Undergraduate Teaching

In 2013, the MOE launched the first-round of teaching reviews and evaluation at
regular HEIs in China, and the second-round reviews and evaluation began in 2021.

The first-round review and evaluation (2013-2018). The first-round teaching
review and evaluation proposed five key questions: are the goals of teaching and
learning are achieved, does the knowledge and skill development meet the societal
needs, what teaching resources and conditions are supported, is quality assurance
effective, and are employers satisfied with the graduates (Bie, 2021). As of July2018,
a total of 560 Chinese HEIs have participated in the review and evaluation exercise
(ibid).

The second-round review and evaluation (2021-2025). The second-round review
and evaluation is divided into two major categories in terms of the university type
(MOE, 2021b). The first group targets the evaluation exercise at those regular HEIs
which aspire to become world-class universities with excellent teaching faculty and
platforms for teaching and learning, educate and train top talented students, and serve
the skill demand for national strategic development. It focuses on reviewing these
selected universities’ quality assurance capacity and their initiatives and effective-
ness to transform undergraduate education and teaching. The second category of

61t refers to high order, innovation, and challenge. “High-order” refers to the organic integration
of knowledge ability and quality, which is to cultivate students’ comprehensive ability to solve
complex problems and advanced thinking. “Innovation” means that the course content reflects the
frontier and the times, the teaching form is advanced and interactive, and the learning results are
inquiry and personalized. “Challenge” means that the course has a certain degree of difficulty, need
to jump to be able to get it, teacher preparation and students have higher requirements under class.
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the review and evaluation exercise targets at three different types of HEIs in terms
of goals, mission, and history, that is: regular HEIs focusing on training academic
talent, regular HEISs stressing on training technical talent, and local teaching univer-
sities. The first two types of HEIs have engaged in the first-round review evaluation,
while local teaching universities have a relatively short history and participate in
the review and evaluation exercise for the first time. The detailed content covered
in the second-round review and evaluation include university goals for teaching and
learning, teaching resources, training plans and approaches, students’ development
and experience, and teaching outcomes. The evaluation procedures cover: appli-
cation submission, self-evaluation at the institutional level, peer review, feedback,
improvement, and supervisory review (ibid).

7.2.4 Developing a Quality Culture

Studies on university quality culture are an important element of quality assurance
in higher education (Dong & Sun, 2008). In recent years, undergraduate education in
China has increasingly placed emphasis on creating a quality culture. The 40 Guide-
lines on Higher Education Development in the New Era issued by MOE (2018a)
stipulates that HEIs should improve their self-evaluation system and internal quality
assurance system, should build a self-evaluation system on undergraduate teaching
and report evaluation result to public, and should promote discipline accreditation.
The Implementation Plans for Undergraduate Teaching Review and Evaluation in
regular higher education institutions (2021-2025), officially announced in 2021,
proposes to develop university quality culture of self-awareness, self-reflection, self-
discipline, self-examination and self-correction, and to establish a sound quality
assurance system for undergraduate teaching with Chinese characteristics and world
standards (MOE, 2021c).

8 Summary

Undergraduate education is at the center of higher education around the world.
With global development, undergraduate education in the world continues to move
forward. After more than 40 years of reform and opening-up, undergraduate educa-
tion in China has made great progress with the joint efforts of the government and
universities. In recent years, China’s undergraduate education is under continuous
reform and endeavoring to become world-class, which has been recognized interna-
tionally. Dr. Carol Bobby, former chairman of The International Network for Quality
Assurance Agencies in Higher Education, points out that the concepts of “school-
oriented and student-centered”, “classification evaluation and guidance” and the
approaches of “data-based monitoring of quality and publishing quality reports” in
the Chinese higher education are among the first and advanced internationally, and
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Chinese’ experience will provide excellent practical examples for quality assurance
in large higher education systems (Fan, 2021).

In recent years, China’s effort to develop world-class undergraduate education
is of significance in terms of its talent cultivation. Developing world-class under-
graduate education is a holistic, comprehensive, and complex systematic project. Its
quality assurance mechanism helps ensure that China realizes and meets their goals of
becoming world-class and achieving and sustain its quality excellence (Lin, 2019).
It is believed that, with the effort of the government, HEIs, faculty, and students,
undergraduate education in China will progress by leaps and bounds in the near
future.
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