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Abstract

With the development of the information age, the social environment is complex and changing, and in
order to cultivate usable talents in the new era, countries around the world are carrying out curriculum
reforms oriented to core competency. China promulgated a new curriculum standard in 2017, which guides
high school teaching around the implementation of core competency in mathematics. Problem chain
teaching focuses on teachers' inspiration and inducement as well as students' inquiry and cooperation,
which is an important way to cultivate students' core competency. Then, how teachers design the problem
chain to cultivate students' core competency in mathematics has also become a hot topic of research.

As aresult, the study raises the following questions:

(1) What is the reality of problem chain design in high school mathematics?

(2) How can we design problem chains in light of the current situation and based on the core
competency instructional goals? What are the strategies?

(3) How effective is the implementation of problem chain design under core competency?

The study first sorted out the related research and educational theories of mathematics core
competency, problem chain, and problem chain teaching under core competency to lay the theoretical
foundation of this study; then we used questionnaire survey method and interview method to understand the
problems that existed in the process of designing and teaching high school mathematics problem chain
from the perspective of students and teachers; then we proposed the strategy of designing high school
mathematics problem chain under core competency in view of the problems that existed; finally, we
designed problem chain of exponential function according to the strategy and practiced it, and we validated
the validity of the strategy by the classroom performances of the students in the control group and the
experimental group, as well as by the results of the pre- and post-test questions.

The study draws the following conclusions through literature research method, questionnaire survey
method, interview method, and action research method:

(1) In the previous design of the problem chain and its teaching process, the design of the problem
chain did not have a core thread, the problems posed in the key places of students' understanding of
knowledge were poor, students' learning attitude was good, but the initiative was insufficient, and it was

difficult to apply the knowledge and methods learned to the real world. The interviews with teachers also



summarized the areas that need to be paid attention to in the design and implementation of the problem
chain: the design of the problem chain needs to pay attention to the content of the textbook, the
requirements of the standard, and be designed according to the students' situation; the problems should be
adjusted according to the students' responses during the implementation of the problem chain; and the
students' learning effects should be reflected and summarized in a timely manner after the completion of
the teaching of the problem chain.

(2) Based on the problems existing in the current situation, the design of high school mathematics
problem chain under the core competency puts forward the strategy: firstly, the core competency of
mathematics and its level are clearly defined in the teaching objectives, and then, according to the
objectives, the problem situation introduction chain is designed in the introduction part to stimulate
students' desire to explore and promote the occurrence of the core competency, and then, the problem chain
of the core concepts is designed to guide the students in acquiring the knowledge to promote the formation
of the core competency, and finally, the problem chain of the application migration is designed to form
variable problems to consolidate and apply new knowledge, create new situations to promote migration and
promote the implementation of the core competency.

(3) After the implementation of the problem chain teaching design of the exponential function, it can
be found from the classroom performance of the students in the control group and the experimental group
as well as the test results of the pre- and post-test questions that the problem chain teaching under the core
competency can significantly enhance the students' mathematical core competency, especially in enhancing
the students' mathematical abstraction, intuitive imagery, logical reasoning, and mathematical operations
competency has a good effect, and it needs to be further combined with the actual problem situation to
verify whether the students' mathematical modeling competency has been significantly enhanced.

Key words: Math core competency; Problem chain design; Exponential function
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