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Abstract

Since the Chemistry Curriculum Standards for General Senior Secondary Schools (Revised 2017
Edition 2020) condensed the core qualities of the chemistry discipline for the implementation of the Party's
education policy, it is urgent to find out how to practically implement the core qualities of the discipline as
well as to improve students' understanding of knowledge and their ability to transfer and apply it. The
Understanding by Design (UbD) model is a teaching and learning model that takes learning outcomes as
the starting point. Understanding by Design (UbD) is an instructional design model that starts with learning
outcomes, and its core lies in advocating understanding first and emphasizing assessment as a priority, to
promote students' in-depth understanding of knowledge and enhance their abilities and literacy in various
aspects. Thus, the UbD model is compatible with the contemporary talent cultivation requirements and
China's new curriculum reform. This study focuses on the design and practice of high school chemistry
teaching based on the UbD model, to enrich the evaluation methods in classroom teaching, promote
students' understanding and transfer of knowledge, and enhance students' comprehensive literacy.

The research is mainly carried out in the following aspects:

1. Survey on the current status of high school chemistry instructional design and student learning.
Taking 27 first-line chemistry teachers and 124 first-year high school students in a high school in Xinjiang
as examples, the questionnaire method was used to investigate the current status of high school teachers'
instructional design and their understanding of the UbD model, the current status of first-year high school
students' learning of chemistry, and their expectations of classroom teaching, to provide a realistic basis for
the later development of the high school chemistry instructional design based on the UbD model. The
survey found that: the current teaching design of high school chemistry is mainly characterized by the lack
of novelty in teaching activities and a single evaluation method; teachers do not have a high level of
understanding of the UbD model, but are willing to try it; students' mastery and transfer of knowledge are
unsatisfactory; and students expect that more inquiry activities can be set up in the classroom and teachers
are expected to evaluate the learning effect comprehensively.

2. The case design of high school chemistry teaching is based on the UbD model. Through the results
of the preliminary questionnaire survey, the research on the teaching design of the UbD teaching mode was
carried out in the first section of Chapter 4, "Atomic Structure and the Periodic Table of the Elements", and
the second section, "Periodic Law of the Elements", of the Compulsory Book 1 of the Humanities Teaching
Edition, and a total of four teaching designs were completed. The teaching cases are (1) atomic structure
and the periodic table; (2) the investigation of the properties of elements of the same main group; (3) the

investigation of the periodic law of the elements; (4) the application of the periodic table of the elements



(law), and the teaching design will be carried out in the experimental class.

3. Practice Effectiveness Analysis. After the completion of the teaching practice, the effectiveness of
the teaching was evaluated through the test paper scores of Atomic Structure and Periodic Table of
Elements (Law), expressive task evaluation forms, classroom observation forms, student questionnaires,
and student and teacher interviews. The results of the study show that the high school chemistry
instructional design based on the UbD model used in classroom teaching can promote students' mastery and
understanding of knowledge; it can effectively improve students' classroom performance; it can enhance
students' interest in learning, and it is conducive to the improvement of students' comprehensive ability; in

addition, the model is recognized by front-line chemistry teachers and loved by students.

Key words: UbD model; chemistry instructional design; practical research
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