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PREFACE

This book, named on knowledge innovation, discusses questions about knowledge inno-

vation.

It is an urgent great mission before higher-educators how to improve the quality e-
ducation wholly and how to realize the cultivation of college students with the innovation a-
bility, the practice ability and the carving-out ideas.

—Chairman Jiang Zemin pointed out, “I stressed the issue with regard to quickening
cultivation of talents at the meeting of two academies in 1998. Now, I reiterate the point.
Prosperity and long peace of our Party & national undertaking depend upon lots of intellectu-
als from all woks of life. The development of sciences and technologies necessitates genera-
tions of young scientific and technological talents to be cultivated and developed. It is an ur-
gent grand strategic task. More and more obviously, competition in nature at present and in
the future is that for talents. In order to keep pace with scientific and technological develop-
ment in the world and to accelerate scientific & technological innovation and knowledge in-
novation, generations of young talents should stand out.”

With the concept of doing some work in improving the quality education comprehensive-
ly and cultivating talents, the authors were pleased to accept suggestion of writing the book .

The ability of knowledge innovation, the laws of knowledge innovation, the education
on knowledge innovation and their relationships between each other are included and form
the basic theories and practice system. The task and purpose of the book is to enlighten and
guide college students and other readers to creativity, and to guide them to speed up inno-
vation and shorten the period span of producing knowledge and to set up a clear g6a1 of mak-
ing our thriving country through science & education and namely making scientific research
achievements, enhancing national creativity .

Therefore, the following principles are followed in writing the book: the first one is to
give a definition of innovation and to explain its connotation according to the ideas that in-

novation is the key to national progress and science in nature is innovation and innova-
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tion tops initiative . The second one is to welcome the knowledge economy in high spirits ac-
cording to the ideas of go with the times and step on the threshold of cross-century . The
last one is to treat the nature, the society and the knowledge innovation in the opinion of
developing ancestors’ theories instead of discarding them .

With much effort, the book is completed in five parts: Introduction, the Ability of
Knowledge Innovation, the Laws of Knowledge Innovation, the Education on Knowledge In-
novation and the Features of Knowledge Innovation in Science and Engineering. Further, it
is divided into 16 chapters: Development of Innovation and Thoughts, Knowledge Innovation
and Knowledge Economy, Theory Framework of Knowledge Innovation Ability, Bases of In-
novation, Innovation Intelligence, Innovation Consciousness, Methods of Innovation, Theory
Framework of Knowledge Innovation Laws, Projects are from Three Channels, Reasonable
Classification of Perceiving Problems and Solving Problems, Four Elements of Knowledge In-
novation, General Process and Mode of Recognition Development of Knowledge Innovation,
Theory Framework of Education on Knowledge Innovation, Implementation of Innovation Ed-
ucation, Selection of Thoughts of Academicians, Laws of Knowledge Innovation in Science
and Engineering.

The features of the book are shown by the contents above as follows :

The first one is combination of science with social science, which was separated from
each other in the past higher education, just as a Chinese saying, hens and dogs never com-
municate although they hear each other. They are unified in the book logically here.

The second one is that the book is finished just when quality education is carried out in
higher education. Quality education should be implemented in higher education to unify
virtue education, intelligence education, physical education and aesthetics education in the
whole education system. How to unify them? The book gives the answer comprehen sively.

The last one is the unification of teaching and studying. In higher education, intelli-
gence education workers should change ideas, innovate in talent cultivating mode, imple-
ment actively heuristic and discussing teaching, induce students to independent thinking and
innovation and improve teaching quality substantially. In addition, they should make stu-
dents appreciate and understand the process of knowledge creation and development, develop
students with scientific spirits and innovative thinking habits, pay attention to the fostering
of students’ abilities of collecting and processing information, acquiring new knowledge, an-
alyzing and solving problems, expressing in writing & speech and cooperating in team and
social activities. The task cannot be done until the unification of teaching and studying is

accomplished . Thus, the book is not only the teaching material for college students but also
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the indispensable reference for teachers, especially for young ones.

With regard to the cultivation of talents, Chairman Jiang Zemin stressed it in the meet-
ing of two academies in 1998 . He repeated it in the meeting of two academies on June 5,
2000. Why? This is a very important issue. The situation is urgent! “We must take- efforts.
Otherwise the advanced level in the world will leave us behind far away.” “Owning innova-
tion ability is the decisive factor when we are competing in economy and science and tech-
nology in the modern world.”

On Knowledge Innovation covers these topics in theory and practice. To cultivate tal-
ents with innovation ability, cultivators and cultivatees should understand the connotation of
the innovation ability at first. How to reveal or construct the frame that the whole body is
larger than summation of all parts beginning with generalization of the innovation ability and
reconstruction of some parts? It is a theoretical problem and also practical one. Discussing
tentatively the problem, the authors found and presented the architecture of knowledge inno-
vation ability called the theory frame of knowledge innovation ability on which a scientific
analysis is given.

The key to the innovation ability is to master the innovation laws that exist objectively .
A successful scientist follows a certain law in activities of scientific innovation although he or
she might not realize the fact. The ability of knowledge innovation, the laws of knowledge
innovation, the education on knowledge innovation and their relationships between each
ofther are included and form the basic theories and practice system. The task and purpose of
the book is to enlighten and guide college students and other readers to creativity, to speed
up innovation and shorten the period span of producing knowledge, namely making scientific
research achievements, and to set up a clear goal of making our thriving country through
science & education and enhancing national creativity .

The authors synthesize, analyze and summarize the existing achievements (including
on Scientific and Technological Methods in nature dialectics)and their own innovation ex-
perience in sciences and technologies and give the system engineering diagram of knowledge
innovation and its five subsystems that include finding scientific& technological research pro-
jects (apperceiving and reviewing concretization ), scientific abstraction ( rational recogni-
tion), scientific experiments (first concretization of abstraction ), scientific conclusions
(second concretization of abstraction ) and recognition and valuation (objectivity of truth) .
The system-engineering diagram of knowledge innovation is also called the theory frame of
knowledge innovation laws.

To develop talents with innovation ability depends on education . According to the ar-
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chitecture of innovation ability, the innovation education includes education on innovation
base, innovation intelligence, innovation consciousness, innovation methods that constitute a
system of education combining science and social science. The system is a theory frame of
knowledge innovation education unifying theories and practice and combining science and so-
cial science. The application of the frame helps college students to unify study of scientific
knowledge and improvement of virtue quality, written knowledge and social practice, ego-
valuation and nationalism, setup of great ambitions and hard working.

In order to synthesize and study better the features of knowledge innovation in science
and engineering, academician’ s thoughts of 22 academicians are selected. There are four
columns: Introduction, Background of Thinking Features, Main Contributions and Thinking
Inspiration. The majority of them are cited from volume 1 and volume 2 of Academician’ s
Thoughts while some academicians themselves write others. Among other things, Lu Yongxi-
ang, the head of Chinese Academy wrote a part in brush pen and the authors appreciate
deeply his support. Herein, we are thankful for them on behalf of readers.

The architecture of the book is based on innovation. When it is substantiated, the au-
thors cite and synthesize many writers’ papers. Sincere thanks go to them.

As a systemic engineering of soft science, the knowledge innovation owns plentiful con-
tents. The authors hope the publication of this book will attract people to present better ideas
and get researchers in the field to pay attention and to improve it. If so, the authors will be
pleased. With the limit to the authors’ knowledge, there should some faults or even mis-
takes about which we are glad to know from readers .

“Carving out is difficult while efforts counts. Accomplishments and achievements
should at last go to those who have grand ideals and Attic faith and stick to them.”

Wish our country became one of strong powers in the world in the field of sciences and

technologies earlier!

Authors

Yanshan University
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