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Abstract

With the continuous transformation of the educational environment, in order to cultivate teenagers
with core competencies in the new era, China has been continuously promoting curriculum reform oriented
towards core competencies. The "Compulsory Education Mathematics Curriculum Standards (2022
Edition)" clearly states that the development of students' core mathematical competencies should be the
focus. However, traditional mathematics concept teaching emphasizes rote learning over construction,
making it difficult to meet the requirements of the new curriculum standards for nurturing students. The 5E
instructional model, based on constructivist theory, through five stages: Engage, Explore, Explain,
Elaborate, and Evaluate, provides a new approach for improving concept teaching and implementing core
competencies. However, systematic research on its application in the teaching of mathematics concepts in
Grade 8 is still lacking. Therefore, this study raises the following questions:

(1) What is the current situation of mathematics concept teaching in Grade 8?

(2) Taking "functions" as an example, how can a teaching plan for Grade 8 mathematics concept
lessons be designed based on the SE instructional model?

(3) Can the 5E instructional model have a positive impact on the learning of mathematics concepts by
Grade 8 students?

This study takes the teaching of the "functions" concept in Grade 8 mathematics as a carrier to explore
the current situation, teaching design, and practical effects of mathematics concept teaching in Grade 8
under the 5E instructional model. The research takes S Middle School in Shihezi City as the object and
comprehensively uses methods such as literature research, questionnaire surveys, experiments, classroom
observations, and interviews. Based on the review of relevant theories and research status and the
definition of core concepts, it analyzes the current situation of concept teaching and the application
difficulties of the SE model from the perspectives of teachers and students, and constructs a corresponding
teaching design framework and implementation strategies. Finally, a parallel class teaching experiment was
conducted in the "functions" unit, with the experimental class adopting the 5E instructional model and the
control class using the traditional lecture method. The teaching effectiveness was verified through pre- and
post-test scores, classroom observations, and interview data. Through literature research, questionnaire
surveys, experiments, classroom observations, and interviews, the study reached the following
conclusions:

(1) In the current mathematics concept teaching in Grade 8, teachers still mainly use lecture and



question-and-answer methods, often focusing on the one-way transmission of subject knowledge. As a
result, students' understanding of mathematical concepts is difficult to deepen, thereby weakening the
cultivation of students' core competencies and comprehensive abilities.

(2) Based on the existing problems, an adaptation strategy for integrating the SE instructional model
into Grade 8 mathematics concept teaching is constructed: the Engage stage uses life-related scenarios to
stimulate students' interest in exploration; the Explore stage designs tiered tasks to guide students to
explore the essence of concepts; the Explain stage guides students to express mathematical concepts
accurately; the Elaborate stage uses variant training and practical problems to strengthen the application of
concepts; the Evaluate stage adopts multiple methods to monitor the development of students'
mathematical competencies throughout the process.

(3) The "functions" teaching experiment shows that the S5E instructional model creates a more active
classroom atmosphere, enhances students' willingness to explore and cooperate, and leads to certain
improvements in the performance and abilities of the experimental class. Students have a higher
acceptance of this model. This model highlights the student's subjectivity, effectively improves teaching
quality, promotes the development of core competencies, and has a positive impact on mathematics
concept teaching in Grade 8.

This study broadens the application scenarios of the SE instructional model in mathematics concept
teaching and is expected to provide practical references for mathematics concept teaching in Grade 8 and
facilitate the implementation of core competencies. However, the research sample size is small and the
experimental period is short. In the future, the sample size can be expanded, cross-regional and multi-level
research can be conducted, and the exploration of teacher training and model integration can be deepened
to further improve the application strategies of mathematics concept teaching.

Key words: 5E instructional model; Eighth grade; Mathematics concept teaching; Function
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