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Teaching design of the exploratory experiment “bioethanol
fermentation production” based on

constructivist teaching theory
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ZHAO Yurong, WANG Yuming, TANG Yanling
Chemical Engineering College, China University of Petroleum (East China), Qingdao 266580, China

Abstract: Based on the urgent demand for efficient production technology of clean energy bioethanol in the
field of Energy and Chemical Engineering, an exploratory experiment project of “bioethanol fermentation
production” was designed under the guidance of constructivism “scaffolding” teaching theory. Firstly, a two-
level “scaffolding” experiment project was designed to optimize the metabolic type of yeast strains and the
factors affecting the fermentation process (fermentation time, temperature, and pH) using the single factor
design and double factor (temperature and pH) design. Through the creation of the “Yeast Adventure”
scenario, students were guided to study independently and cooperate with group members to design the
experiment schemes, preliminarily completing the meaning construction. During the implementation of the
project, students built an experimental platform, carried out research experiments on the influence of different
conditions on the ethanol fermentation, and conducted in-depth analysis of the experimental results. Teachers
thought deeply about the evaluation and feedback of the experiment, extended the experiment, carried out “the

second class” to improve the students’ innovation ability. This exploratory experiment helps students build an
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interdisciplinary knowledge system of “Biology-Energy-Chemical Engineering”, improves students’

comprehensive practical ability and engineering thinking, teamwork ability, innovation ability and engineering

thinking.

Key Words: constructivism theory; exploratory experimental design; yeast fermentation; bioethanol
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