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Abstract – During the time from China first proposed 

mathematics reform in 1958 to initially establishing a mature 

and completing mathematics curriculum system in 2001, we have 

experienced a lot of difficulties and setbacks in the whole 

process. And there have been many intractable problems in the 

process of reform. Similarly, in 1954, When South Korea first 

put forward the idea of "focusing on real life", experiencing 

eight times of mathematical reform before and after the 

"Globalized Creative Talents" proposed in 2011, they have also 

overcome many difficulties, meanwhile, a lot of experience has 

been summed up. Through the continuous reform of 

mathematics curriculum, mathematics education in China and 

South Korea has been greatly improved. Of course, there are still 

many problems that demand prompt solutions. Through 

comparison and analysis of the problem in China with that in 

South Korea in mathematics education, we can learn from each 

other. It is in the process of mathematics education that we can 

find a suitable solution to the problems in our country, so as to 

perfect the mathematics education. 
 

Keywords – The Republic of Korea, Criterion for Curriculum 

Compare and the Present Situation of Education. 
 

I. INTRODUCTION 
 

From the 15th century when people began to pursue 

wealth, to the late 1980s, great changes have taken place 

in the world political pattern. People began to gradually 

turn to the pursuit of cultural education [1]. Today, when it 

is beginning to transform into an era of globalization, 

information and knowledge, together with the increasingly 

fierce international competition, people from all walks of 

life have paid closer attention to the quality of citizens and 

the ability to adapt to society. There is a demand for " high 

quality education" reform. Education itself is a systematic 

process that makes people continuously socialized. In 

order that people can have a foothold when they enter the 

society and promote the progress and development of the 

whole society through the change of different social roles. 

There fore, education must exist with the continuous 

development of society. In nature, education is the 

inheritance and promotion of human morality, science, 

technology, knowledge reserve and spiritual realm as well 

as the transmission of human civilization. Broadly 

speaking, all activities that promote peoples knowledge 

and skills and influence people's ideological and moral 

character are education. The narrow sense of education 

mainly refers to school education, Its meaning is that 

educators, according to the requirements of a certain 

society (or class), purposefully, and systematically exert 

influence on the body and mind of the people, and train 

them into the activities needed by a certain society (or 

class), and in most cases they mainly refer to the 

curriculum. There are different ways to define the 

curriculum. On the one hand, it refers to "mathematics 

curriculum is to provide the curriculum to be studied in the 

field of mathematics", and on the other hand, it refers to 

"the curriculum at the formal curriculum level". 

Mathematics education, as a very basic and key field, 

plays an important role in education. 

Every country in the world actively promulgates 

relevant documents on education in order to promote 

curriculum reform. Throughout the tide of education 

reform in various countries, most of them are based on 

mathematics curriculum reform as a break through. 

Curriculum standards play a very important role in the 

compilation of textbooks, curriculum implementation and 

teaching settings in various countries. Mathematics 

courses are constantly practiced, revised and practiced 

under the requirements of curriculum standards, thus 

gradually embarked on the stage of history. This article is 

based on the reform of mathematics curriculum in Korea, 

which is close to China. It draws experience from the 

reform of mathematics textbook, culture, school year 

system, classroom teaching mode and training mode, 

looking at the mathematics curriculum standards of 

various countries from the international perspective, 

thinking about our mathematics curriculum with global 

consciousness, providing some reference for the reform of 

our mathematics curriculum, and better inheriting and 

developing our mathematics curriculum. 
 

II. INTERNATIONAL MATHEMATICS 

CURRICULUM REFORM 
 

The curriculum reform of all countries in the world 

presents a spiral cross structure, where there are 

interoperable places and independent parts. The main 

features are as follows: first of all, the basic education 

curriculum reform in various countries attaches great 

importance to adjusting the training objectives, striving to 

make the new generation of citizens have the necessary 

comprehensive qualities to adapt to the social, scientific, 

technological and economic development of the 21st 

century, and stressing the comprehensive development of 

students, rather than focusing only on students' academic 

goals. Hongfu Yang made a deep discussion and Analysis 

on this issue in the article "The Background and Reasons 

of New Curriculum Reform" Secondly [2], t we should 

pay attention to the changes and adjustments in the 

training mode of talents, and emphasize the realization of 

the changes in students' learning methods so as to cultivate 

future citizens with lifelong learning aspirations and 

abilities and international competitiveness. Finally, all 

countries attach great importance to the adjustment of 
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curriculum content, emphasizing the selection of 

curriculum content suitable for students' development and 

the needs of the times, paying attention to students' 

experience, reflecting the latest social and technological 

progress, meeting the needs of students' diversified 

development, and attaching importance to evaluation 

reform, the evaluation methods are further diversified, 

focusing on the role of evaluation in promoting students' 

potential, personality and creativity. This paper chooses 

the situation of the national curriculum reform in the 

Pacific Rim with South Korea, and expounds it from four 

aspects: the reform background, the basic idea goal, the 

division of school sections and the organizational structure, 

so as to make a comparative study of the innovation of the 

mathematics curriculum reform in South Korea, so that 

China can base itself on the local and learn from the 

international practice. 

The curriculum of primary and secondary schools in the 

United States is decided by the combination of the state 

and local education authorities. The federal government 

can indirectly influence the curriculum setting in a certain 

way. In the early 1990s, the United States began a 

"standard-driven education reform movement". According 

to the standard, the United States is required to have 

unified learning contents and examination criteria. In 1991, 

the unified curriculum of mathematics, English, science, 

history and geography was proposed for the first time and 

the unified evaluation criteria were formulated. As for the 

basic concept of mathematics curriculum, there is no clear 

idea in the United States "Unified Core State Mathematics 

Standards", but the content reflects the requirements and 

expectations of the mathematics curriculum standards for 

students to learn, it points out that teachers and parents can 

help students in the process of learning, so that American 

students can have a strong place in the face of such a 

competitive society to make the best preparation to win on 

the world stage in the best posture. In the American 

mathematics curriculum standard, the division of school 

segments is clearly pointed out, that is, kindergarten, 

elementary school to junior high school, that is grade one 

to grade 8, and high school end a total of 12 years. The 

subjects of study include two basic subjects: Mathematics 

and general English. 

Britain carried out a comprehensive reform in 1988, 

promulgated the Education Reform Act 1988, which 

required all primary and secondary schools to establish a 

unified curriculum. Since then three amendments were 

carried out in 1991, 1995 and 1999 respectively. Britain is 

divided into public schools and private schools, requiring 

students aged 5-16 in statutory public schools to receive a 

unified curriculum, including mathematics, English, 

science, history, geography, music, art, technology, 

information and communication, citizens and other 

compulsory courses. The required courses will be devoted 

to the development of students 'learning skills, focusing on 

the development of students' communication, digital use, 

information technology, independent inquiry and the 

ability to cooperate with others. British mathematics 

education is divided into four stages. The first stage 

corresponds to 1-2 academic year in China, the second 

stage corresponds to 3-6 academic year in China, the third 

stage corresponds to 7-9 academic year in China, that is, 

junior middle school, and the last stage corresponds to 10-

12 academic year in China, that is, senior high school. 

Singapore first set the mathematics curriculum 

standards in 1959 and continued to use them until 1968. 

Since 1968, it has started mathematics reform, which 

lasted for 20 years. The current mathematics curriculum 

standards in Singapore were formulated in 2006 and 

implemented in 2007, and have been used to date. Its basic 

idea is that "mathematics is an important tool to improve 

and improve people's logical reasoning ability, spatial 

imagination ability and ability of analysis and abstract 

thinking" in the 21st century with keen competition, 

students are facing more and more severe challenges, so 

attaching importance to mathematics education can 

cultivate more competitive workers, hoping that students 

can experience happiness in the process of mathematics 

[3], athematics education in Singapore is divided into a 

one-year preparation phase. Six-year primary school stage, 

four-year junior high school stage and three-year high 

school or two-year college education. The curriculum is 

divided into special courses, fast courses and general 

courses. 
 

III. REFORM OF MATHEMATICS CURRICULUM 

IN KOREA 
 

The rapid development of the 21st century is an era of 

information explosion and the globalization of high-skilled 

personnel. However, a country with a narrow territory of 

only 96,600 square kilometers in South Korea has written 

the "Hanjiang miracle" of its own time and again on the 

stage of the world's high-tech industry. This is inseparable 

from education for its continuous delivery of high-skilled, 

high-quality, high-level personnel, and mathematics 

education is particularly important. Each country has its 

own unique cultural form for the reform of mathematics, 

and these reform trends of thought also have a good 

reference for China. South Korea's basic mathematics 

curriculum has undergone eight reforms in history [4]. 

From 1955 to 1962, the first reform of basic mathemati- 

-cs in Korea was initiated by the American pragmatist 

Dewey's "progressive education", the purpose of this 

reform is to improve the cultural quality of the nation, so 

that citizens can establish national pride and actively put 

into real life and production, with independence, 

emphasizing the practical application of mathematics, with 

"real life" as the center. 

From 1963 to 1972, South Korea's basic mathematics 

was influenced by Herbart's systematic learning theory and 

carried out the second reform. It emphasized the theory 

and logic of mathematics and that the students should 

grasp the basic thinking mode of mathematics, cultivate 

their interest in quantity and graphics, and put the 

emphasis on training students 'basic knowledge and 

system. 

From 1973 to 1981, under the influence of the New 

Number Movement, South Korea carried out a third 

reform in basic mathematics, establishing an educational 
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system centered on "learning" or "seeking", vigorously 

advocating the "discovery learning" theory of American 

educationist Burner, emphasizing the study of abstract 

theory and training students in mathematics. Independent 

thinking - practical application - invention and creation, 

highlighting the subject of curriculum theory and 

mathematical modernization [5]. 

From 1982 to 1988, South Korea's basic mathematics 

was influenced by the theoretical research of "returning to 

the foundation" in the United States. It carried out the 

fourth epoch-making reform "basic movement" with great 

influence. On the basis of the third, it added an educational 

and teaching system centered on interest, exploration, 

activities, practical experience and basic skills. Besides, 

they increased the proportion of mastering basic 

knowledge and training basic skills (such as computing 

ability, ability to solve practical problems, etc.) in the 

course content. 

From 1989 to 1994, on the basis of the fourth reform of 

basic mathematics, the fifth reform was carried out at a 

deeper level, which emphasized the factors affecting 

students' learning mathematics, strengthened the cultivati- 

-on of mathematical activities and the ability to solve 

practical problems in the process of mathematics learning, 

and emphasized that the computational ability of 

mathematics should be emphasized from primary school, 

and the "arithmetic" course was established. 

From 1995 to 1996, the sixth curriculum reform of basic 

mathematics was carried out in Korea. The curriculum 

structure of mathematics was diversified and distinct. 

Without affecting students' understanding of basic 

knowledge, the content of the textbook was simplified and 

the teaching time was shortened, and a large amount of 

practical knowledge was added to the textbook, making 

life problems the center of mathematics curriculum. At the 

same time, it also emphasizes the training of students for 

the use of computer and calculator and other mathematical 

aids to enhance the ability to solve mathematics. 

From 1997 to 2006, South Korea carried out the seventh 

basic mathematics curriculum reform, and for the first 

time proposed the theme of differential mathematics 

education, cultivating students' ability to judge and handle 

information, mathematics communication ability, and 

assimilation with other disciplines ability. Pay attention to 

the future career direction of students and cultivate 

students so that they will be suitable for society. 

From 2007 to 2012, the eighth mathematics curriculum 

reform was carried out on the basis of maintaining the 

seventh mathematics curriculum reform. Different elective 

courses were arranged and offered to meet the different 

needs of the country and society, and a large number of 

technical personnel were transported in this way. 
 

IV. COMPARISON OF DIFFERENCES IN 

MATHEMATICS EDUCATION BETWEEN SOUTH 

KOREA AND CHINA 
 

A. Teaching Materials and Examination Contents 
Most of the contents of middle school mathematics in 

Korea and China are compatible. In high schools, for exa- 

-mple, South Korea deals with the concepts of difference 

sets and symmetric difference sets in the learning set, and 

identities, inverses, and closures in simple logic are some 

of the concepts that are only available in Chinese 

universities have. In polynomial learning, polynomial 

remainder theories appear in Korean textbooks that tend to 

appear in Higher Algebra of Chinese universities, but there 

are also rational number operations that belong to the 

junior high school in China. In the plane geometry unit, 

for the line segment inside and outside the point, China 

has only give the basic concept of the point of separation, 

and does not strictly distinguish between the internal point 

or the external point, while the geometry parts in Korean 

high school textbooks can be seen in junior high school 

textbooks in China, but the type of Korean subject is more 

flexible than that in China. In the function, south Korea 

will contain a set of ranges called the common domain, 

and there is no concept of image and primitive, calling 

primitive domain elements and the scope of the elements. 

In the definition of trigonometric function in Korean 

mathematics, there are no such concepts as phase, initial 

phase, frequency and amplitude, and there are no such 

concepts as inverse trigonometric function. The content of 

Korean high school in the proposition and logic is the 

knowledge involved in discrete mathematics in Chinese 

universities. The probability distribution of normal college 

entrance examination in Korea is only for students to 

broaden their horizons for reading materials in China. The 

interest rate part of the content in South Korea will be 

independent, combined with a large number of practical 

life trying to make it part of the knowledge of life. And as 

for the probability of the overall test, sample test, 

population ratio, sample ratio, population mean and 

sample mean, they not be seen in Chinese textbooks. 

Matrix and graph, differentiate and continuity, conditional 

probability, intermediate value theorem, trigonometric 

function derivative, implicit function derivative, median 

theorem, second derivative, surface integral, rotational 

volume fraction and so on, which often show themselves 

in the textbooks in Chinese universities are all embodied 

in Korean high school textbooks. In China's middle school 

mathematics textbooks, only polynomial division, linear 

transformation, probability and statistics, and a small part 

of integral definition are involved in the university conten 

of Higher Algebra and analytic geometry. Most of the 

mare simple calculation or a small part of the definition, 

there is no concrete application in essence, just as 

knowledge expansion. It does not involve difficulties, nor 

does it appear in the entrance examination or in the college 

entrance examination [6]. In the mathematics textbooks of 

the two countries, Korea is more pure mathematical 

concepts while China is more concepts of combining 

mathematics with physics. China defines concepts in a 

way that facilitate students understanding of mathematical 

concepts, but students may not know enough about 

mathematical proper nouns. Data from Korean and 

Chinese high school mathematics textbooks show that 

Korean proper nouns are twice as many as Chinese ones. 

From the above statistics we can find that Korean students 

have a wider grasp of mathematical knowledge than 
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Chinese students, but Chinese students have a deeper and 

more specific understanding of mathematical knowledge. 

For example, in May 2006 Korea University Entrance 

Examination in Science Mathematics, there are the 

following topics related to the knowledge of university 

elementary mathematics matrix: Known two order square 

matrix. 
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 Some knowledge of operational research was also 

involved in the Advanced Mathematics Entrance 

Examination in 2014: The length of all vertices in the path 

shown in Figure (1) corresponds to the value of the 

following matrix A + B + C+ e[7]. 

 

 
 

From the perspective of test questions, there are four 

types of test papers in China, which are multiple choice, 

blank filling, calculation and proof, while in Korea, there 

are only multiple choice and calculation. This method 

tends to be the exam mode of elementary mathematics in 

universities, which is better connected with the university 

exam mode. There are altogether 22 math questions in 

China's college entrance exam, which are selected as one 

out of four, with a time of 150 minutes and a total score of 

150 points, of which subjective questions account for the 

majority; Korean college entrance exam math is a total of 

40 questions, 25 must be done, and the other five selected 

as one out of five, with a time of 100 minutes and a total 

score of 100 points, of which objective questions account 

for the majority. From the comparison, we can find that 

students' subjective consciousness is more emphasized in 

Korea's college entrance examination. By choosing a large 

number of questions, we can see that Korean students can 

study in modules in the process of learning, Learning 

mathematics that suits one's aptitude, developing one's 

strengths and avoiding one's weaknesses, and better 

exploring one's own potentials, while the subjective 

questions with great scores highlight the importance of 

paying attention to students' basic knowledge and skills in 

mathematics education in South Korea, that is, the concept 

of "double base" put forward by China. So for China, they 

are considering the possibility if it can better implement 

the theme of "double base" from teaching materials and 

examination contents. 

B. School year System and Curriculum Arrangement 
China and South Korea are basically the same in terms 

of the school year system. The purpose of differentiated 

teaching in South Korea is to enable each student to tap his 

inherent potential, to stimulate students' interest, so that 

each student can learn mathematics suitable for him or her. 

In China, nine-year compulsory education (six years in 

primary school and three years in junior middle school) is 

carried out during this period. Unification requires 

studying the learning content formulated by the state. In 

the two aspects of basic education and selective education 

in South Korea, basic education is nine-year education 

(from grade one to grade nine), during which students are 

required to study the same curriculum, while the choice of 

education stage is three-year education (from grade ten to 

grade twelve). The subjects they study are divided into 

four areas and students can study selectively in the fields 

of inquiry, sports and art, and life and education. If the 

students do not reach the required level, they must restudy. 

After entering the next grade, they can acquire the 

necessary knowledge and skills more firmly, and will not 

be "lame" in the process of learning. This is very different 

from that in China's nine-year compulsory education. At 

the same time, in China's high school entrance exam, 

students can choose key schools according to their test 

scores, or they can go to school nearby. While in order to 

ensure that all citizens, can receive high school education, 

South Korea cancelled the entrance examination for senior 

high school. In order to better adapt to the society, Korean 

students begin to study the subject of industry from the 

fourth grade of primary school, and carry out simple 

technical education and vocational training, which also has 

certain cultural differences with China's education model 

[8]. The relevant data were collected to compare the 

courses between China and Korea.： 

 

 Inquiry Innovation Art 

The Republic of Korea 40% 27% 33% 

China 35% 45% 20% 

 

C. Popularization of Mathematics Culture 
South Korea is a country that attaches great importance 

to the transmission and inheritance of traditional culture, 

which can also be reflected in the appreciation of 

mathematics reading in secondary schools. Each chapter in 

the Korean and Chinese high school textbooks will have 

some development history about the origin of mathematics 

culture is still mathematics, but the introduction of Korean 

mathematics culture is more detailed than Chinese 

reading, and the illustrations can strongly attract students 

reading interest, Let them feel the charm of mathematics 

culture keenly. On the ancient and the modern, "seeking 

the past and the present", "returning to history", "from 

ancient times to the present", students can better feel the 

charm of mathematics. China can also combine its own 

advantages to disseminate and carry forward its traditional 

culture, such as learning symmetry graphics, we can 

incorporate Chinese characters into it, but also in 

contemporary mathematics learning into ancient ideas and 

learning methods, such as China's 99 multiplication pithy 

formula. Chinese history has a long history, and the 

culture of mathematics is extensive and profound, from the 

nine chapter arithmetic of Han Dynasty in China, to the pi 

of the mathematician Zu Chongzhi of the Song Dynasty 

the Southern Song mathematician Qin Jiuyi proposed the 
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West called the Horner algorithm. China's earliest 

mathematical work "Zhou Dynasty", etc. They are all 

worthwhile for us to understand and study. On the one 

hand, we can better understand the history of mathematics. 

On the other hand, we can enhance students' discipline 

confidence and national pride. 

D. Teaching Mode 
South Korea's mathematics classroom provides students 

with many opportunities to participate in activities, 

activities or tasks to facilitate students to better integrate 

into the classroom before learning a new curriculum, 

which is quite different from China's teacher-led pre-class 

guidance. In Korea, teachers pay more attention to 

interaction with students and encourage students to 

participate in the classroom, which is quite different from 

the Chinese classroom teachers in which students only 

take notes. In the Korean curriculum, there are special 

mandatory courses such as etiquette, tailoring, handicraft, 

cooking and so on. In the classroom study, a large number 

of students independently and work through group 

cooperation, the whole class discussion and teachers and 

students summarize together. This coherent system is 

more conducive to the full contact between students and 

mathematics, and becomes the main body of learning 

networks, etc. To improve students' practical ability, to 

gradually change "learning mathematics" into "doing 

mathematics", and to provide a large number of real life 

cases in the classroom. Students can analyze and solve 

problems through the knowledge they have learned, so as 

to cultivate students' ability of mathematical modeling, 

highlight the application value of mathematics, and better 

stimulate students for interest in mathematics learning [9]. 

In solving problems, students help each other to construct 

mathematical concepts and understand more about the 

steps of problem solving through creative activities such 

as group cooperation, and in real life to be used to 

conjecture the problem - Analysis - Verification - 

refutation - correction - summary and a series of abilities, 

logical language expression ability and the ability to 

communicate and cooperate with people to stimulate and 

cultivate, the classroom model gradually changed from the 

traditional model of teachers, students listening to 

emphasize conceptual memory and strengthen calculation 

to structure. The education mode of building is more 

focused on the cultivation of human creativity. It is 

important to cultivate students' knowledge of what they 

have learned, rather than a single indoctrination. Chinese 

students are more proficient in conceptualization and 

mastery. Therefore, if we want to divide the two into equal 

parts or balance, we need to continue to explore and 

improve. 

 

V. CONCLUSION 
 

To sum up, while drawing on international experience, 

China's reform of mathematics education must adhere to 

the principle of "taking its essence and removing its dregs". 

It should not be completely absorbed, but should fully 

consider its own characteristics and cultural advantages. 

Starting from the actual situation in China, we must carry 

forward our own educational advantages, and we must 

learn from the experience of other countries to overcome 

and correct our own shortcomings. The overall model of 

mathematics education in Korea is roughly the same, but 

from the details, whether it is from the textbook and exam 

content, school year and curriculum, the spread of 

mathematics culture or differences, national mathematics 

education is worth learning. This kind of teaching mode it 

is also a problem that should be paid attention to in the 

reform of mathematics curriculum and mathematics 

education in China. Examine the mathematics curriculum 

standards of each country from an international 

perspective, and think about our mathematics curriculum 

with a global awareness. And we should also base on local 

learning and take examples from the international 

community, inheriting and developing our curriculum. 
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