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The effectiveness of using the virtual laboratory in improving
the learning of chemical concepts among third-year middle
school students in the unit of chemistry of matter
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Abstract:

The research aims to measure the effectiveness of using
the virtual laboratory to improve the learning of chemical
concepts for third-grade intermediate female students at the
Quran Memorization Intermediate School in Riyadh in the
Chemistry of Matter unit. The researcher used the experimental
method with a semi-experimental design for the experimental
and control groups. The sample amounted to 60 students. The
experimental group, which numbered (30) students, was taught
in the virtual laboratory (Phet) in the Chemistry of Matter unit.
As for the control group, which numbered (30) students, it was
taught in the usual way for the Chemistry of Matter unit. The
researcher's tool was the test of learning chemical concepts in the
Chemistry of Matter unit at its three cognitive levels: knowledge
of the concept by 35%, application of the concept by 35%, and
the level of inference or expansion of the concept by 30%. The
pre- and post-test were applied to the two groups. The researcher
used a number of appropriate statistical treatments and methods
to analyze the results of the study, which were represented by the
arithmetic mean and deviation. Standard and (t) test to find the
differences between the two independent groups (control and
experimental), and Eta square to measure the effect size between
the control and experimental groups, and the results showed a
statistically significant difference at a significance level of (0.05)
between the average scores of the students of the experimental
and control groups in the post-application of the chemical
concepts learning test in favor of the experimental group, and the
study showed a large and important educational effect of using
the virtual laboratory in improving the learning of chemical
concepts among third-grade intermediate female students in
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Riyadh. Among the most prominent recommendations reached
by the researcher are the following:

*Employing the use of virtual laboratories in learning scientific
concepts in science courses for the intermediate stage and
chemical concepts in particular.

*Working to provide infrastructure in the study laboratories and
providing the Internet and computers for female students; To
facilitate work in virtual laboratories.

*Benefit from virtual laboratories in all their forms and images
to overcome problems and obstacles related to the lack of
materials and tools or their danger in the real laboratory.

*Hold training courses for intermediate science teachers about
virtual laboratories and how they work.

*Benefit from the virtual laboratory on the Madrasati platform
and install it to work with female students in various science
COUrses.
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