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INTRODUCTION

“To accelerate the train of professionals that we are short
of in the fields of science, technology, engineering, and
mathematics (STEM)”, emphasized in both the 74#)
Five-Year Plan Proposal® and 14#h Five-Year Plan Outlind®
of Central Committee of the Communist Party of
China (CCCPC), is the key to better management and
improvement of higher education, as well as quality
education for all. The issues that we are facing now are
threefold: (1) Why China pays close attention to the
significance of STEM education in this period? (2) What
is the core of STEM talent cultivation? (3) What are the
methods to accelerate and optimize STEM education?

WHY CHINA PAYS CLOSE ATTENTION
TO THE SIGNIFICANCE OF STEM
EDUCATION IN THIS PERIOD?

In the face of the situation and challenges in and outside
China, accelerating STEM education is an internal
requirement to understand the New Era as well as to create
a New Development Paradigm. This is also a major task
of developing a high-quality higher education system now
and in the near future.

Global trends

Today’s world is experiencing a great change that has not
happened in a century. The new round of technological
revolution and industrial transformation is gaining
momentum, and China has taken a new and big stride
towards the great rejuvenation of the Chinese nation.
Nowadays talented professionals are key factors of
competition between countries. The enhancement of

comprehensive national strength and international
competitiveness is increasingly dependent on qualified
personnel, particularly in cutting-edge technology, in which
they are irreplaceable. In recent years, especially since
the outbreak of coronavirus disease 2019 (COVID-19)
pandemic, the Sino-US economic and trade frictions have
exerted great influences on the international cooperation
among disciplines like integrated circuit, information
and communication engineering, cyberspace security,
biomedical engineering, and plant genetic engineering, To
break through the bottleneck of technologies in core areas,
it is urgent to enhance crisis awareness, to achieve great
self-reliance and strength in science and technology, and
to speed up efforts to cultivate STEM workforce.

China’s development

The period between the start of the 74#h Five-Year Plan
and the year 2035 will be a new stage, during which China
begins its march towards the second centenary goal of
building a modern socialist country in an all-round way.
China is pushing the “dual circulation”, a new development
paradigm with the domestic market as the mainstay and
domestic and overseas markets reinforcing each other,
indicating abandonment of the old national economical
circle strategy of “Two Ends Outside” (large-scale imports
and exports with two ends of the economic process
[markets and resources| being located abroad). The new
“dual circulation” and the focus on quality improvement
imply that the transformation and upgrading of the
development paradigm in higher education, which consists
of large-scale overseas migration and high proportion
of returnees bound tied for a long time. This also means
actively integrating into the national development,
unswervingly taking the road of independent cultivation
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of STEM talents that are in short supply, and enhancing
the competitiveness of human resources.

China’s strategy

Chinese President Xi Jinping called for accelerated
efforts to build China into a major world hub of science,
professional talent and innovation in his speech at the
central conference on talent-related work?! as well as
the joint session of the 19th Meeting of the Members
of the Chinese Academy of Sciences and the 14th
Meeting of the Members of the Chinese Academy
of Engineering.!! The strategy of putting forward new
challenges and requirements for China’s higher education
implies that the CCCPC with President Xi Jinping at the
core has fully understood and scientifically evaluated
the complicated international environment and global
competition. “Never in history has China been closer to
the goal of national rejuvenation and never in history has
it been in greater need of talented people.”? In order to
play central roles in researching basic science and making
major breakthroughs in core technologies, colleges and
universities need to take advantage of the Double First-
Class initiative to improve the independent education of
STEM personnel that is in short supply.

WHAT IS THE CORE OF STEM TALENT
CULTIVATION?

According to China’s strategic mission in cutting-edge
technologies and key areas, accelerating STEM education
indicates a boost of much-needed high-level talents,
technical personnel, and excellent engineers.

STEM talent

President Xi Jinping refers to building a contingent of
high-caliber personnel on many occasions. Xi made an
instruction at national conference on graduate education
in 2020, saying that “to aim at cutting edge technologies
and key areas, efforts should be made to adjust academic
disciplines and programs, to improve standards/levels of
tutors, to optimize education system, and to accelerate the
cultivation of urgently-needed high-caliber personnel”.P!
In 2021, it is stressed for vocational education “to build a
number of high-level vocational colleges and programs for
the construction of a modern vocational education system
through the adaptability enhancement and integration
with general education, so as to cultivate more highly-
skilled technicians and master craftsmen”.l! During Xi’s
investigation in Tsinghua University, he stressed “to aim
at cutting edge technologies and key areas, we should step
up the development of new engineering, new medical, new
agricultural and new liberal arts so as to boost cultivation
of talent urgently needed by the country”.l At central
conference on talent-related work P! Xi stressed that “we
need to cultivate excellent engineers in great numbers. ..and
expand STEM education scale”. Therefore, accelerating
STEM education, from the perspective of the CCCPC,
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means speeding up cultivating high-level talent urgently
needed by the country, well-educated technical personnel,
and large quantities of excellent engineers.

Urgently-needed

The lack of personnel could refer to its small scale,
structural gaps as well as short supply of human resources
in certain industries and core areas. Take the engineer
as an example, despite China is the only country in the
wortld that has all the industrial categories, its industrial
system generally stays at the lower middle end of the
global value chain and production chain. Furthermore,
the demand for excellent engineers, catering the industrial
transformation in the new era, is exceeding supply.
Consequently, three cases should be considered in the
analysis of the STEM personnel shortage: (1) Existing
personnel is inadequate for country’s needs which means
insufficient quality and quantity of human resources. (2)
There may be no obvious demand for such talents at
present, but there are potential needs predicted from the
industry trends. (3) Compared with developed countries,
there is still a significant gap in talents supply in some
categories. In each above case, once there is a personnel
gap or imbalance, it will have a serious impact on the
economic and social development. All in all, urgently-
needed personnel is a relative, dynamic and developing
policy concept or epoch theme.

National policies

With strategic goals of joining the ranks of the world’s
most innovative countries and building China into a leading
country in talent by 2035, China has been working hard to
strengthen confidence in personnel training and to enhance
independent capacity of China’s education. It sets sights
on the global frontiers of science and technology, national
economic development, the major needs of the country,
and the health and safety of the people. As for higher
education, China should deliberate on the strategic needs
of STEM workforce for nation’s economy and people’s
livelihood, frontiers of science and technology, and key
areas, meanwhile, put efforts into building a system for
training STEM personnel in short supply.

WHAT ARE THE METHODS TO
ACCELERATE AND OPTIMIZE STEM
EDUCATION?

The multiple relationships of supply-demand, scale,
structure, and quality should be balanced dynamically so
that much-needed STEM personnel education could be
accelerated.

Expanding scale or adjusting disciplines?

Generally, accelerating training of much-needed talents
in specific fields, can be realized through scale expansion.
In practice, it is often manifested as an increase in the
number of graduate enrollments, disciplines, degree
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awarding bodies, and colleges or departments. For
example, China’s graduate admission updated with
“project for high-level talent training in national key
areas that require urgent attention”, universities have
gained an extra enrollment in some fields of engineering,
like artificial intelligence, clinical medicine, public health
and preventive medicine, biomedical engineering,
cyberspace security, integrated circuit, ¢ze. China also
took steps in adding interdisciplinary of cyberspace
security and integrated circuit into top level disciplines
and professions, raising the number of doctoral degree
awarding bodies of mathematics, physics, chemistry,
biology, and engineering in 2021, as well as setting up
secondary schools and colleges of future technology
in artificial intelligence, integrated circuit, and engines.
Accordingly, should the cultivation of much-needed
STEM talents depend on expanding scale substantially,
adjusting academic disciplines and programs, or carrying
on a reform of high-level talent training mode with
comprehensive improvement in relevant academic
disciplines.

Expanding scale

Accelerating STEM education means adjustment of
education scale, disciplines, types, and programs other
than expanding scale of all the disciplines in STEM
while decreasing the number of humanities and social
science students. Taking medical science as an example,
at present in China, the annual number of graduates of
clinical medicine in higher vocational colleges and rural
medicine in technical secondary schools exceeds 70,000,
only about 10,000 less than the number of bachelors of
clinical medicine awarded. However, only 1/4 of them
could pass the National Medical Licensing Examination
at their first attempt. Such large-scale, high-proportion,
but poor-quality clinical medicine enrollment in higher
vocational colleges should be controlled strictly. There
are other medical colleges whose annual enrollment
of clinical medicine exceeds 1500. But they cannot
guarantee clinical teaching and internship allocation.
Therefore, the enrollment of such medical colleges
with excessive education scale should also be strictly
controlled. Through international comparison, it is
found that the ratio of doctors to nurses in developed
countries is generally 1:2-1:4, while for China is 1:1.17.
PI'The proportion of general practitioners in European
and American countries is generally 30%—50%,""'"! for
China is only 10%.' The serious shortage of nurses
and general practitioners indicates that it is urgent to
optimize the distribution and enrollment of clinical
medicine, nursing, and general medicine in China.

Adjusting disciplines

Accelerating STEM education requires special attention
to avoid hierarchical isomorphism. For a long time, it
has been the internal logic of China’s higher education
management that the number and proportion of
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academic disciplines and majors determine the number
and proportion of degree awarding bodies, and further
determine the scale and proportion of enrollment.
For example, in China Gradnate Discipline Catalog,"
the number of first-level disciplines in engineering
accounts for 34%; the number of doctoral programs in
engineering accounts for 37%; the number of doctoral
degrees in engineering awarded annually accounts for
37%; the number of master programs in engineering
accounts for 34%; and the number of master’s degrees
in engineering awarded annually accounts for 34%. As
for engineering in Undergraduate Discipline Catalog, the
number of majors accounts for 34%; the number of
bachelor’s programs accounts for 35%; the bachelor’s
degrees awarded annually accounts for 32%. The
above eight “one-third” or so reflect a high degree of
isomorphism in the number of engineering subjects,
degree awarding bodies, and enrollments at different
levels. While in developed countries, there are obvious
differences in the scale and structure of tertiary
(bachelot’s, master’s and doctoral) education in different
disciplines. According to the statistics, in developed
countries, like the UK and the USA, the number of
doctoral degrees in science awarded annually accounts
for about 30% and the number of master’s degrees is
usually less than 10%. The number of doctoral degrees
awarded in business is generally less than 10% and the
number of master’s degrees in business is about 30%
yearly. This differentiated cultivation scale by degree and
discipline reflects the diverse needs of the economy and
society for various talents, and also reflects the rational
allocation of disciplines and enrollment of colleges and
universities.

CONCLUSION

It is a systematic project to establish the cultivation
system for much-needed STEM talents, which requires
(1) joint efforts and initiatives of all sides including
education management, higher education institutions,
industrial enterprises, and other aspects; (2) precise
analysis and scientific prediction of the demand for
talents in key areas of the industry at present and in
the future; (3) improvement of the cultivation mode
of STEM personnel; (4) sensitivity and recognition of
relevant policies to social needs; (5) supportability and
adaptability of STEM personnel cultivation to satisfy
demands of social development. All in all, accelerating
STEM education is definitely an important content
and key initiative of building a high-quality education
system.
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