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The Effectiveness of Virtual Simulation in Enhancing Cognitive
Achievement and Reflective Thinking in Biology among Fourth-Year
Scientific Female Students
Hawraa Hamood Shanshool

Abstract

This study aimed to investigate the effectiveness of using virtual simulation in
enhancing cognitive achievement and reflective thinking in Biology among
fourth-year scientific female students. The importance of the study stems from
the need to employ modern instructional technologies that can improve
students’ understanding of complex biological concepts and promote higher-
order thinking skills. The research adopted a quasi-experimental design with
two groups: an experimental group taught using virtual simulation and a control
group taught using the traditional method. The sample consisted of 68 female
students from the fourth scientific grade, distributed equally into two groups.
The experimental group was taught using virtual simulation environments that
enabled students to interact with biological processes in a visual and dynamic
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manner, while the control group received conventional instruction. To achieve
the objectives of the study, two instruments were developed: a cognitive
achievement test in Biology and a reflective thinking scale. The validity and
reliability of both instruments were verified using appropriate statistical
methods. After the implementation of the experiment, the results were analyzed
using statistical tests to determine differences between the two groups. The
findings revealed that the experimental group outperformed the control group in
both cognitive achievement and reflective thinking. This indicates that virtual
simulation had a significant positive effect on improving students’
understanding and enhancing their ability to think reflectively. In light of these
results, the study recommends integrating virtual simulation technologies into
Biology instruction and training teachers to effectively employ such tools to
enhance students’ learning outcomes.

Keywords: Virtual Simulation, Cognitive Achievement, Reflective Thinking,
Biology Education, Fourth-Year Scientific Students.
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