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Abstract

Core accomplishment is the essential character and key ability that students
should have to adapt to the needs of lifelong development and social devel-
opment. Since the reform and opening up in China, the curriculum objectives
have undergone three important changes, from the “double-base” curriculum
objectives that emphasize basic knowledge and basic skills, to the
“three-dimensional goals” that emphasize knowledge and ability, process and
method, and emotional attitude values, to the curriculum reform based on
core literacy. Each reform reflects China’s reflection on the reform of basic
education and the consideration on what kind of talents to cultivate. Howev-
er, the current situation of education is still in the transitional stage from
knowledge imparting to ability cultivation. It is important to develop stu-
dents’ core literacy and give full play to the function of discipline education,
which points out the direction for the reform of the mathematics curriculum
in China. It is necessary to clarify the background of curriculum reform and
the connotation of mathematics core accomplishment, and discuss the strat-
egy of mathematics curriculum reform and the change of teaching mode un-
der the guidance of core accomplishment, so as to make beneficial explora-
tion and important supplement for China’s mathematics teaching reform.
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1. Introduction

Education is the social activity of cultivating people (Zhu, 2001). At present,
school education has become an important part of education, and the curricu-
lum is the main way in school education. The purpose of the curriculum is to

spread and develop the cultural knowledge system of human beings to the next
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generation, so as to equip them with the cultural knowledge they need to enter
the society in the future and form correct values and attitudes towards life. The
curriculum is also a social phenomenon, a process of constant change, a product
of a certain historical society, and it must also reflect the basic requirements of a
specific period and a specific society for the development of human beings. The
changes in the curriculum will first be reflected in the changes in the curriculum
objectives. The basic education in China has made important improvements.
The curriculum objectives have gone from “double-base” (basic knowledge and
basic skills) to “three-dimensional goals” (knowledge and ability, process and
method and emotional attitude value) to “the transformation of the curriculum
objectives under the guidance of core literacy. Each of the curriculum reform
will have a profound impact on teaching methods and learning evaluation.”

After the reform and opening-up, China’s economy, science and technology,
and culture have flourished, and all walks of life need a large number of talents
with solid scientific knowledge and labor skills. In this special background, the
“double-base” curriculum (basic knowledge and basic skills) was unanimously
approved by the society (Hu & Wang, 2018). However, in actual teaching, the
status of knowledge and skills is not equal. The “double-based” curriculum ob-
jectives emphasize the important role of knowledge and ignore the role of skills.
With the development of society, especially for full-deepening surface develop-
ment of human cognition, people are increasingly concerned about the emo-
tional development of students, and “double-base” curriculums are unable to
adapt to a new era for integrated talent demand (Hu & Wang, 2018).

At the beginning of the 21" century, China launched a new round of basic
education reform, expounding the objectives of the “three-dimensional” curri-
culum. This is the first time that “process and method, emotional attitude and
value” has been put forward as an important dimension of student development
from the macro perspective of national curriculum reform. The “three dimen-
sional” curriculum emphasizes not only “changing the tendency of the curricu-
lum to pay too much attention to knowledge imparting, but also the formation
of a proactive learning attitude. Only in this way can students learn to study and
form correct values while acquiring basic knowledge and skills. However,
“three-dimensional goal” can’t make “students as the main body” education
concept of the implementation of the cultivation of students’ innovation ability
is still weak. With the increasingly intensified international competition, all
walks of life are in urgent need of innovative talents in the new era, thus putting
forward new requirements for educational reform (Nan et al., 2019).

In March 2014, the Ministry of Education of China issued the “Opinions on
Comprehensively Deepening the Reform of Curriculum Implementation and
Implementing the Fundamental Tasks of Moral Education”, linking core literacy
with deepening curriculum reform. As the DNA of curriculum reform, the con-
cept of “core literacy” is not accidental. It is rooted in the history of the tradi-

tional “competency-based” education reform, aiming at correcting the educa-
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tional bias of too much emphasis on knowledge and ability and too little atten-
tion on attitude (Zuo, 2016). In February 2016, in the “China Student Develop-
ment Core Literacy (Draft for Comment)” issued by the China Education Asso-
ciation, the content of core literacy was further defined academically. The solici-
tation draft pointed out that core literacy is a must-have character and key abili-
ty that students gradually adapt to the needs of individual lifelong development
and social development in the process of accepting the corresponding para-
graphs of education. The value of core literacy is to cultivate a “comprehensive
person” that includes three dimensions. First, self-development (cultivating
physical, psychological, and learning literacy); second, social participation (han-
dling the relationship between individuals and groups, society and the state);
third, cultural literacy, mastering the various achievements of human wisdom
and civilization.

The goal of the course is the starting point and destination of the course de-
sign and implementation. It not only restricts the direction of curriculum design,
but also serves as the basis for selecting and organizing the course content, and is
also a reference for formulating the curriculum evaluation criteria. Core literacy
is the latest research result of China’s basic education curriculum reform. The
previous curriculum implementation methods can’t be adapted to this change, and
the new curriculum implementation program is still constantly explored in prac-
tice. This article will review the characteristics of curriculum implementation under
the guidance of “double-base” curriculum objectives and “three-dimensional objec-
tives”, and take the mathematics discipline of Jinhua Foreign Language School in
Zhejiang province as an example to introduce the beneficial experience of curri-

culum reform under the guidance of core literacy curriculum objectives.

2. The Connotation of Mathematics Core Accomplishment

The definition of core accomplishment in China is as follows: it mainly refers to
the necessary character and key ability that students should have to adapt to the
needs of lifelong development and social development. To be specific, the core
quality defined by China is “all-round development of people” as the core, which
is divided into “cultural basis”, “independent development” and “social partici-
pation”, which is comprehensively manifested in six qualities: cultural back-
ground, scientific spirit, learning, healthy life, responsibility, practice and inno-
vation. The core accomplishment of students’ development proposed by the
ministry of education is the combination of students” knowledge, skills, emotion
and attitude, which is the value direction of talent cultivation. On the one hand,
the core accomplishment transcends the framework of discipline division and is
the implementation of the fundamental task of “cultivating people through vir-
tue”. However, on the other hand, the formation of the core accomplishment is
inseparable from the subject knowledge, so the subject accomplishment is the
concrete implementation of the core accomplishment. Starting from the imple-

mentation of the fundamental task of “cultivating people by virtue”, the core ac-
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complishment of mathematics will become the most important purpose and goal
of the reform of mathematics curriculum, and it is the necessity of the transfor-
mation of teaching and learning methods of the mathematics curriculum.
Mathematical discipline accomplishment means that students can develop
mathematical abstraction, logical reasoning, mathematical modeling, intuitive
imagination, mathematical operation, data analysis and other mathematical core
accomplishments in the process of learning and applying mathematics. The first
three qualities are the reflection of the basic characteristics of mathematics, that
is, mathematics has abstractness, logical rigor and extensive application. The last
three core qualities reflect the three learning fields of figures and geometry,
Numbers and algebra, and statistics and concepts respectively (Rui et al., 2019).
The mathematics course based on mathematics core accomplishment should
highlight three things: first, it should be consistent with mathematical laws and
clear structure; second, it should highlight the essence of mathematics; third, it

should be easy to transform into mathematics core accomplishment.

3. Exploration of Mathematics Curriculum Reform under the
Guidance of Core Quality

The implementation of the mathematics curriculum is the systematic planning
and arrangement of mathematics teaching activities and plays a leading role in
mathematics classroom teaching. The mathematics teaching design based on the
core literacy of mathematics disciplines is the key to whether mathematics
teaching can implement the core literacy of mathematics. We will start from the
main part of mathematics teaching design and take the mathematics teaching
reform of Jinhua Foreign Language School in Zhejiang Province as an example.
We also combine with the teaching case analysis and do some discussion on how

to implement core literacy mathematics teaching.

3.1. Constructing Teaching Objectives Based on Core Literacy

Education is a kind of social activity for cultivating people. Educating people is
an essential feature. The basic means of education is teaching. In teaching, we
should first make clear what the teaching goal is, namely, what kind of psycho-
logical traits we want to cultivate students. Teaching objectives will not only re-
strict the design of teaching process, but also affect the choice of teaching me-
thods. It is also an important basis for teaching evaluation.

As far as the specific teaching objectives are concerned, teachers should ana-
lyze the core literacy of mathematics disciplines included in the mathematics
lesson in this section after studying the textbooks and combining their position
and role in the mathematics knowledge system. However, the content of the
textbook does not necessarily reflect the corresponding core accomplishment of
the subject, it may involve a variety of core accomplishment of the subject (Jin,
2019). This requires teachers to sort out the core qualities contained in the con-

tent of the textbook, distinguishing the important from the secondary (Yan,
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2019).

Secondly, the core of mathematics literacy is abstract. However, teaching goals
should be a specific, clear, workable and can inspection in addition to emotional
goals. This puts high demands on the professional quality of teachers. Teachers
need to transform the core literacy contained in the teaching content into expli-
cit teaching goals (Yao & Guo, 2018).

Finally, teachers need to understand the relationship between core literacy
and three-dimensional goals. Core literacy is not a negation of three- dimen-
sional goals, but further refinement and integration of them. The three- dimen-
sional goal is to achieve a core literacy path. In short, core literacy is a superior
concept, which is proposed to cultivate a comprehensive talent of the informa-
tion society in the new era. It must rely on teaching to implement core literacy.
Teaching must clarify teaching objectives, and teaching objectives must respond

to core literacy.

3.2. Improve the Effectiveness of Teaching Process
Based on Core Quality

The teaching process is the means to achieve the teaching objectives. To some
extent, the effectiveness of the teaching process directly determines whether the
teaching objectives can be achieved. In the past, teachers paid more attention to
the “double-base” (i.e., basic knowledge and basic skills). It is far from enough
that the mathematics teaching under the guidance of core literacy only pays at-
tention to the double foundation. Some scholars have proposed that mathemat-
ics teaching under the guidance of core quality should focus on “four bases” and
“four abilities”. The “four bases” are the basic knowledge, basic skills, basic ideas
and basic experience of activities. “Four abilities” refers to the ability to find and
present mathematical problems, analyze and solve them. Teachers must imple-
ment the requirements of “four bases” and “four abilities” in the process of de-
signing teaching activities (Yan, 2019). For example, when the students learn the
word problem “distance—speed—time”, the basic knowledge is the conceptual
and logical relationship of the three. The basic idea and basic activity experience
are to establish a connection between students’ life experience and current
learning knowledge, to deeply understand the relationship between speed, dis-
tance and time, and to have a profound understanding of the idea of “equiva-
lence relationship” in word problems. “Four abilities” requires students to be
able to solve problems in life based on what they have learned. For example, the
ability to infer travel times for a given location based on the speed differences
between different vehicles, and determine which vehicles are more cost-effective

based on the cost of transportation.

3.3. Changing Teaching Methods Based on Core Literacy

Teaching method is the way that teachers present the teaching content. Teaching
methods and teaching objectives are closely related to educational philosophy.

Under the guidance of the “double-base” teaching objectives, teachers are re-
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quired to lead, and the main body of the students mainly adopts the teaching
method; the “three-dimensional goal” teaching goal emphasizes the stu-
dent-oriented inquiry learning. However, with the continuous advancement of
basic education reform, it is still difficult to achieve a “life-oriented” education
concept. Teaching under the guidance of core literacy will change the way of
teaching and achieve a life-oriented approach.

Cooperative inquiry learning is an important teaching method to implement
the core literacy goal (Korkeaméki & Dreher., 2012). Cooperative inquiry learn-
ing is better than learning alone. At the group level, it aims to promote inquiry
learning at the individual level by fostering the spirit of cooperation between
students and people to promote social development and critical questioning.
However, cooperative learning and inquiry learning are not separated, but a
whole, which is integrated. It is inseparable to explore cooperation and coope-
rate in inquiry. For example, when learning the basic principle of the shortest
line segment between two points in the geometry, the teacher presents a real-life
problem: there are two villages on the bank of the river, and it is necessary to
build an irrigation hydropower station along the river. The problem is what is
the shortest path to connect the two sides. Students work together to draw con-
struction drawings and work out plans and reasons for construction through
discussion. Students make auxiliary lines through exploration to draw the junc-
tion point, determine the site selection of hydropower station, and can better

understand the shortest line segment between two points (Han & Shin., 2009).

3.4. Improve the Evaluation Mechanism Based on Core Literacy

Learning evaluation is a process in which teachers collect information in a class-
room through measurement or non-measurement, judge and make decisions
about students’ learning status, and develop a teaching plan that is most suitable
for student development (Lin, 2016). The development of learning evaluation
experiences traditional patterns, dynamic assessments, and curriculum-based
evaluation models. The traditional model is guided by behaviorism and early
cognitive psychology, often using standardized norm reference tests. The pur-
pose of using traditional assessments by school staff is to answer several ques-
tions: What are the characteristics of students in learning? What level of devel-
opment is his basic ability? What are his strengths and weaknesses? How can we
help students make progress in their future studies? How is the student’s
progress? Based on the evaluation results of the traditional model, school offi-
cials can make relevant educational decisions, such as assigning students to
classes and determining the strengths and weaknesses of students in certain
skills development. Palinscar et al. (1991) proposed a dynamic assessment to
overcome the rigid tendency of traditional assessments. Dynamic evaluation is
not just a simple pre-test and post-test, but a continuous process. The evaluation
needs to be integrated with the teaching and can directly guide the teaching.

Dynamic evaluation is not to determine what students have learned, but to as-
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sess the level of students’ ability to learn in a teaching context. As a result, the
importance of standardized tests has declined and informal evaluations have
been elevated to significant positions. For example, the student’s learning
process is evaluated based on the student’s learning process. Therefore, dynamic
evaluation has great flexibility and continuity. The course-based evaluation is
based on the content of the course and uses a standard reference test to assess
the mastery of the student’s specific knowledge and skills that are closely related
to the teaching (So, 2009). Since the standard reference evaluation does not con-
sider the completion of tasks by other individuals, it is a self-reference evaluation
and an effective supplement to the traditional evaluation model. It brings teach-
ing to the most prominent position, focuses on the course objectives, and reduc-
es the role of tests and exams. For example, the teacher plans to teach students to
read and write 100 Chinese characters within a month. At the end of the month,
students will be evaluated for their mastery of 100 Chinese characters.

Core literacy is a response to the needs of the comprehensive talents of the
new era (Xin et al., 2014). The past three learning evaluation models cannot
meet this requirement. In the 1980s, on the basis of the reflection and criticism
of the evaluation of traditional reward and punishment learning, the University
of Open Education Institute of the United States, Natoll and Clift, proposed a
new type of evaluation method and concept-developmental learning evaluation.
Developmental learning evaluation should provide learners with selectable di-
versity evaluation goals and evaluation indicators, and dynamically generate
personalized evaluation criteria according to the learner’s choices, so as to
achieve individualized evaluation of learners (Yang, 2014). At present, the vi-
gorous development of big data and wisdom education has made it possible for
developmental evaluation, and developmental evaluation is an important evalua-

tion method to achieve the core literacy goal of mathematics (Calfee et al., 2014).

4. The Change of Teaching Mode Based on Core Literacy
4.1. “Double-Master” Teaching Mode

The “Double-master” teaching mode refers to the teaching mode under the
guidance of modern educational thought and teaching theory, which takes
teachers and students as the main body at the same time. Teachers are responsi-
ble for formulating teaching objectives, designing teaching situations, guiding
learning methods and guiding students’ personality development (Feng et al.,
2014). The emphasis on the guidance of the teacher-led teaching mode needs
teachers to focus on the key content. Taking students as the main body means
that students are the main subjects of learning in teaching activities, and stu-
dents should actively learn according to their learning plans and cognitive levels.
Teachers need to mobilize students’ initiative and enthusiasm in the learning
process. The learning plan and learning situation require the design of teachers.
The results of learning and education are ultimately reflected in students. This

requires teachers to design and adjust the teaching procedures from the needs of
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students, so that teaching is more in line with the needs of students and suitable
for the development of students. Therefore, teachers’ dominance and students’

subjectivity need to be integrated.

4.2. “Life-Oriented” Classroom Inquiry Mode

With the deepening of educational reform, the consensus of current teaching
thought is that students are the foundation and the teaching content is deter-
mined by students’ learning level (Hong, 2012). In classroom teaching, the con-
cept of taking students as the foundation has completely changed the teaching
mode dominated by teachers in the traditional education. If we can design the
teaching content from the perspective of students and fully abide by the rules of
quality education, we can improve students’ initiative and learning ability. The
core of teaching is to teach the “learning method”. The key to teaching is to cul-
tivate students’ ability to learn and explore independently.

Mathematics learning is a process of students’ active observation, comparison
and discovery of teaching. It requires teachers to fully embody the “life” teaching
ideas in classroom teaching, mobilize students’ subjective initiative, encourage
students to think positively and explore independently. Students will gradually
learn to acquire new knowledge through practice, feel the charm of mathematics
class, and improve classroom teaching efficiency. In specific teaching practice,
teachers use questions to mobilize students’ learning emotions, lead students to
actively participate in classroom teaching, and let them quickly enter the best
state of learning. Teachers need to guide students to think, analyze and solve
problems in a spirit of inquiry, to create a relaxed, pleasant and democratic
learning atmosphere. Teachers also need to let students draw conclusions and
discover rules in the process of continuous observation and analysis, to maxim-

ize the “student-oriented” teaching philosophy (Shute et al., 2010).

4.3. Self-Inquiry Mode Based on Practical Experience

The goal of talent training in the new century is to cultivate students’ ability of
sustainable development (Park, 2008). Sustainability means having a solid foun-
dation, staying power, and space for growth. Therefore, it is required to not only
teach students knowledge, but also develop students’ intelligence, cultivate stu-
dents’ independent inquiry ability, but also teach students the method of learn-
ing. Teachers should encourage students to take the initiative to participate in,
willing to explore, diligent in practice, let students have the initiative to learn.
When teachers train students to participate in the learning process, they should not
only make students learn knowledge, but also cultivate students’ self-learning abili-
ty, enthusiasm and innovation. In the classroom teaching to establish the devel-
opment of students as the fundamental concept of education, to improve stu-
dents’ learning ability as their responsibility, so that students fully understand
the knowledge in practice.

Faced with the globalization of knowledge development and scientific and
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technological activities, the competition for talents is becoming increasingly
fierce. In the early 1980s, some education experts pointed out that “students are
the main body of education”, which caused a great discussion in the educational
field. In the past 20 years of educational reform practice, the subject education
has become the trend of educational improvements. It has become the consensus
of the majority of educators and some experience has been gained to establish
the modern education concept with subject education as the core, to emphasize
the subjectivity of people, to attach importance to the development of people,
and to reform the unreasonable behavior mode and thinking mode in the origi-
nal traditional education. As an important part of the basic education reform,

mathematics curriculum reform must meet the needs of The Times.

5. Conclusion

With the continuous advancement of China’s basic education reform, as an im-
portant carrier of education, curriculum reform is an important focus of educa-
tion reform. Taking the mathematics discipline of Jinhua foreign language mid-
dle school in Zhejiang province as an example, this paper introduces the benefi-
cial exploration of the curriculum reform of mathematics subject under the
guidance of core quality. First, in terms of the setting of teaching objectives,
teachers should study the textbooks and determine the observable and testable
teaching objectives by comparing the core qualities. Second, in the process of
mathematics teaching, teachers should pay special attention to students’ mastery
of “four bases” and “four abilities” under the guidance of core literacy. Third, in
terms of teaching methods, teachers should pay more attention to the teaching
methods of cooperative inquiry, give full play to students’ autonomy and pro-
mote social development. Finally, in terms of learning evaluation, it advocates
the developmental evaluation, especially the developmental evaluation sup-
ported by big data, which may be a more appropriate evaluation method to as-

sess whether students have acquired the core literacy.
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