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A Study on the Teaching Design of Middle School Mathematics Units -
An Example of "Congruent Triangles"

Abstract

In the process of conducting mathematics education, mathematics instructional design
is an essential task, and the quality of instructional design is closely related to the quality of
the classroom. An in-depth study of unit instructional design will not only effectively
promote students' holistic thinking, but also enhance the quality of mathematics education.
Therefore, the research question of this paper is how to conduct a unit design for teaching
mathematics in junior high school? In order to solve this problem, we need to address the
following sub-problems: first, the current situation of middle school mathematics unit design;
second, the strategy of middle school mathematics unit design; third, the effectiveness of the
unit design strategy is verified by taking the content of "congruent triangles" as an example.

First, this study adopts the literature analysis method to sort out the existing researches
and provide a theoretical basis for proposing the principles and steps of effective unit
instructional design as well as specific strategies of unit instructional design in junior high
school mathematics. Second, the survey interview method was used to more accurately
analyze the problems in unit instructional design of middle school mathematics, and the
current situation of front-line mathematics teachers' understanding of unit instructional
design in H city was obtained as follows: (1) teachers do not know enough about unit
instruction; (2) teachers do not know enough about the value of unit instruction; (3) a large
proportion of teachers do not use unit instructional design in their daily work; (4) teachers
think that unit instructional (4) teachers think that there are no strategies with operability in
unit teaching design.

Based on the above theoretical research and analysis of the current situation, this study
proposes the principles of wholeness, subjectivity, hierarchy, feasibility, and dynamic
development that should be observed in the design of unit teaching. Based on the above
principles, the mathematics classroom is divided into four basic lesson types according to
the content of the unit teaching curriculum and the teaching tasks of each unit, and a set of
unit teaching design strategies is given. The specific strategies are: (1) unit starting lesson:
presenting knowledge structure, previewing unit content; experiencing "new knowledge
growth", perceiving basic ideas and methods; establishing mathematical models, abstracting
mathematical concepts; (2) unit intensive lesson: exquisite teaching design, highlighting the
essence of mathematics; fine processing of content, enriching mathematical knowledge

structure; stimulating students' (3) Unit Exercise Lesson: typical examples are presented to
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promote deep learning; multiple perspectives explore the information of the topic and
highlight the general method; (4) Unit Review Lesson: core knowledge is clarified and the
review situation is constructed; problem strings are designed to sort out the old knowledge
layer by layer; students think deeply and form a knowledge network. Then, this paper takes
Chapter 12 "congruent triangles" of Hanyu Education Edition as an example to develop the
detailed steps of unit teaching design for the reference of front-line teachers. The starting
lesson of the unit "congruent triangles" is selected for the lesson design, and a control
experiment is conducted to verify the effectiveness of the relevant strategies.

Finally, the following suggestions were made to the front-line teachers on how to better
design the unit teaching: (1) to grasp the teaching content as a whole and construct the
knowledge structure of the unit; (2) to design the unit learning objectives that point to the
core literacy; (3) to design the unit learning activities as a whole and establish the connection

between mathematical knowledge.

Key words: junior high school mathematics; unit teaching; instructional design;

congruent triangles
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