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Abstract

Learning progression is a process that describes the gradual enrichment and deepening of students'
learning, cognition and thinking around a certain topic within a period of time. This is consistent with the
concise core literacy of disciplines in the new curriculum reform in recent years, which emphasizes the
continuity and staged development of core literacy. Exponential function has a strong application
background, which plays a connecting role in the study of functions. The teaching design of learning
progression of exponential function based on core literacy is in line with the law of students' cognitive
development, can promote the comprehensive development of students' knowledge and literacy, provide a
basis for teachers' teaching evaluation, and stimulate the study of other knowledge in mathematics
textbooks and provide a theoretical reference for its study.

The research mainly focuses on the following issues:

(1) How to build an advanced model for learning higher-level exponential functions based on core
competencies?

(2) How to learn advanced models based on the constructed higher-order exponential function and
design corresponding teaching methods?

(3) How effective is the advanced teaching practice of learning high school exponential functions
based on core competencies?

This thesis adopts a research paradigm that integrates the advanced characteristics of confirmatory and
evolutionary nature, and is divided into four research stages: the first stage is to design and analyze, ask
questions and pre-test thesis. Test thesis and faculty interviews through a number of letters to gain insight
and scholarship on students' pre-knowledge of "exponential functions". The second stage is to construct an
advanced model. If the husband is the way, then the way is also." The third level is for school examinations,
education, design and practice. According to the constructed "exponential function" learning advanced
model, the advanced teaching design and practice of "exponential function" learning are carried out. In the
fourth level, the post-test thesis is designed and analyzed, the order model is improved, and the
instructional design is improved.

This study draws the following three conclusions:

(1) The advanced model of index function learning for first-year high school students takes core
literacy as the advanced dimension, and combines the knowledge depth model to divide it into 4 stages and
7 levels in terms of advanced stage and achievement level. The complexity of thinking presented in these
four stages ranges from low to high, namely: recall and retelling, skills and concepts, strategic thinking, and

expansion thinking. Combined with the specific academic performance needs of students, they are divided



into seven achievement levels.

(2) Based on the advanced learning model of the core competency based high school index function
developed in the early stage, design advanced learning objectives, evaluation objectives, and evaluation
methods, design an overall advanced path, divide class hours, and design teaching activities for each class
hour based on the expected academic performance at each level of the advanced learning model.

( 3) High school students are concentrated at level 4 and below, and their understanding of
exponential functions remains superficial. The main obstacles in the process of advancement are: the
mutual transformation between the root of the power and the exponential power of the fraction, clear
operational objectives, verification of the fitting degree of the function model, inability to flexibly apply the
properties of exponential functions, lack of rigorous logical reasoning ability, and inability to start with
parameterized problems.

Finally, based on the research findings, the constructed learning advancement model and teaching
design are improved and modified, and prospects are provided for further research on teaching oriented
learning advancement.

Key words:mathematics core literacy;learning progressions;exponential function;instructional design
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