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Abstract

Augmented Reality (AR) and Virtual Reality (VR) have unique capabilities that can
impact the way students learn from them. The purpose of this study was to explore the influence
of the genetics learning system combined with AR and VR on junior high school students’
conceptual understanding, learning engagement, and inquiry ability. The genetics learning
system is developed based on students’ misconceptions related to genetics and combined with
the corresponding unique advantages of AR and VR. It includes three topics: “Mendel’s genetic
experiment”, “genetics and heredity” and “inheritance of human traits”. The participants came
from four classes in a junior high school in Taichung City and two classes in a junior high school
in Hsinchu County. Three of the classes were the experimental group with 79 students, who
adopted the genetics learning system, and the other two classes were the control group, with
a total of 78 students, who adopted general teaching. This study adopted a quasi-experimental
pretest-posttest design. The teaching time of the two groups was four classes, each class was 45
minutes, a total of 180 minutes, and the experimental teaching lasted for two weeks. The results
showed that students taught with the genetics learning system facilitated students understanding
of the whole genetics unit and individual concepts of genetics more than students taught with the
general teaching. The results also showed that the learning engagement of the genetics learning
system teaching is significantly better than that of the general teaching. In addition, the results
showed that the instruction of the genetics learning system was significantly better than the
general instruction for students’ specific inquiry abilities such as observation, discussion, and
communication. The implication of this study is that concepts with different characteristics can
be matched with suitable AR and VR unique features to amplify the learning effect.
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Augmented Reality
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