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Abstract

Cultivating students’ subjective initiative holds a significant position in higher education and is a
key internal driving force for innovative talents. Based on the Problem-Based Learning (PBL) ap-
proach, the article introduces the preparation of key materials for aqueous zinc-ion batteries, bat-
tery assembly, and performance analysis into the “Materials Physics Foundation Training” course.
To stimulate students’ interest in learning and help them intuitively understand the impact of bat-
tery material performance and assembly processes on practical applications, students are required
to light up a light-emitting diode (LED) with a self-made battery as one of the course objectives. At
the same time, they are guided to explore the problems arising during the LED lighting process caused
by defects in battery material preparation and poor battery assembly, and to make targeted im-
provements. This enables students to have a more intuitive understanding of the relationship between
material preparation, battery assembly, and battery performance. A comprehensive experimental
process is designed, which integrates the entire process from “problem setting - material charac-
terization - preparation of positive electrode sheet - battery assembly - performance testing - iden-
tifying problems during LED lighting - solving problems”. The article first introduces the basic con-
notation of PBL teaching, then elaborates on the advantages of introducing it into the course, and
finally details the specific application process of PBL teaching in the “Materials Physics Foundation
Training” course, as well as the expected difficulties, limitations and solutions in the teaching im-
plementation.
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Figure 1. (a) and (b) Measure the battery voltage using a multimeter; (c) Light up the LED lamp
beads in series (voltage drop of the tube is 2 V~2.2 V)
B 1. FO)AARAFNERMEE; (o) HBHFNRT LED KTHR(EERE 2 V~2.2V)
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Figure 2. Components of the button battery (From left to right: positive electrode sheet, positive electrode, separator, zinc
negative electrode, gasket, spring plate, negative electrode housing)
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Figure 3. Integrating the PBL teaching method into the course teaching process
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