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ABSTRACT:

The present study aimed to investigate the effectiveness of designing two
patterns for practicing interactive activities (guided/exploratory) within a 3D
virtual learning environment in developing climate change awareness and deep
understanding among second-year preparatory Azhar students in science. The study
employed a quasi-experimental design using three groups (two experimental and
one control) with pre- and post-testing. The research sample consisted of 94 female
students who were randomly assigned to the treatments: the first experimental
group (33 students) studied using the guided activities pattern; the second
experimental group (31 students) studied through the exploratory activities pattern;
while the control group (30 students) studied using the conventional method. The
measurement tools consisted of a Climate Change Awareness Scale and a Deep
Understanding Test related to the “Atmosphere and Protecting Planet Earth” unit
(developed by the researchers), whose validity and reliability were verified and
then administered pre- and post-experiment. The results revealed statistically
significant differences in favor of the two experimental groups compared to the
control group in developing climate change awareness and deep understanding in
science. The findings also showed that the guided activities pattern outperformed
the exploratory pattern in achieving both variables. In light of these results, the
researchers recommend integrating 3D virtual learning environments into science
teaching and training teachers to design guided and exploratory interactive
activities that consider students’ individual differences and promote deep
understanding and climate change awareness.

Keywords: 3D Virtual Learning Environments, Guided Activities, Exploratory
Activities, Climate Change Awareness, Deep Understanding, Science Education.
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