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Abstract

The experiment of low-temperature induction of plant chromosome number variation is a classic
teaching experiment in senior high school biology. Restricted by limited educational resources, in-
sufficient experimental equipment and inadequate teaching conditions, senior high schools in eth-
nic regions face prominent problems in traditional experiments, including long experimental cycles,
uncontrollable experimental conditions, complicated specimen preparation procedures, difficult
microscopic observation and low experimental success rates. To solve the teaching dilemma that
biology experiments in ethnic areas are difficult to carry out, operate accurately and understand
thoroughly, this study constructs a virtual-reality integrated teaching model based on virtual simu-
lation technology. Taking virtual simulation experiments as the core carrier, it assists students in
understanding experimental principles, rehearsing operational procedures, and observing experi-
mental phenomena. A comparative teaching experiment conducted on two parallel Grade 10 classes
shows that students in the experimental class perform significantly better than those in the control
class in terms of principle understanding, operational standardization and learning interest. The
practice proves that virtual simulation technology can effectively improve the current situation of
weak experimental teaching in ethnic areas and provide practical references for the teaching re-
form of biology experiments.
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Figure 1. Core bottlenecks of conventional experiments
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Figure 2. Flowchart of virtual simulation experimental solutions
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Figure 3. Operation diagram of virtual simulation experiment
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Figure 4. Comparative microscopic observation of conventional experiments and virtual simulation experiments (Top: Con-
ventional experiment; Bottom: Virtual simulation experiment)
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