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Abstract

With the implementation of Mathematics Curriculum Standards for Ordinary High Schools (2017
Edition 2020 Revision), the core literacy of subjects has received more attention in mathematics education,
and unit teaching design, as an important entry point for the cultivation of students ‘core literacy, can
connect the knowledge chain of the whole unit and better improve students' learning efficiency. Among
them, the first unit teaching design model (Understanding by Design, UbD) is not only the theoretical basis
of unit teaching design, but also provides a framework for unit teaching design. It sets the last evaluation
link in the original traditional teaching design before the teaching activities, so that students' learning is
oriented by teaching purpose rather than activity oriented, so as to better participate in the activities to
achieve the goal. Based on the above discussion, this study mainly discusses the teaching design of high
school mathematics unit under UbD theory, and puts forward the following three questions: (1) What is the
current situation of high school mathematics unit teaching under UbD theory?(2) How to carry out the
teaching design of the "power, exponential and logarithmic” function unit under the UbD theory?(3) What
is the practical effect of the functional unit teaching design of “"power, exponential and logarithmic" under
the UbD theory?

First of all, the existing research results of UbD and related theories and unit teaching design are
combed and analyzed through the literature research method, so as to lay a theoretical foundation for this
study. Secondly, the current situation of mathematics unit teaching under UbD theory is investigated from
the perspective of students and teachers. The survey found that the current teaching design lacks the
teaching objective, has the difficulties and obstacles in unit teaching design, which provides the unit
teaching design under UbD theory.

Thirdly, this study investigates the problems of teaching status, and proposes the teaching design
principles: goal leading principle, system design principle and goal, evaluation and teaching consistency
principle and task-driven principle. On the basis of theoretical analysis and status quo investigation, the unit
teaching design framework of high school mathematics under UbD theory is constructed. The processes are:
unit theme planning, unit target design, unit evaluation design, unit activity design and unit reflection
design. The function of "power, exponential and logarithmic" is selected as the theme content of the
teaching design, and the knowledge is sorted out, and the teaching design is carried out in strict accordance
with the framework process. In addition, this study also sets the goal of core literacy, and designs the high
school mathematics unit under UbD theory from the goal.

Finally, in this study, in the first grade of S High School in Xinjiang Uygur Autonomous Region, two



classes with similar science ability were selected for the four-week mathematics teaching practice. In the
experimental class, the unit teaching design under UbD theory was selected, while the control class adopted
the traditional class hour teaching. Finally, the two classes are tested and evaluated through unit test,
questionnaire and expressive task evaluation, and the following conclusions are obtained through the
comparative analysis of the data: first, the teaching design of high school mathematics unit under UbD
theory enhances students ‘understanding and transfer; second, the teaching design of high school
mathematics unit under UbD theory enhances students' interest in learning; third, the teaching design of
high school mathematics unit under UbD theory enhances students 'enthusiasm in classroom learning;
fourth, the teaching design of high school mathematics unit under UbD theory improves students' core
literacy of mathematics.

In short, the unit teaching of high school mathematics under UbD theory enriches the research of
related teaching, brings positive influence to students' learning, and provides a reference for the effective
combination of UbD theory and the teaching design of high school mathematics unit.

Key words: UbD theory; high school mathematics; unit teaching design; function of "power,

exponential and logarithmic™
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