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This study was designed and implemented with the aim of measuring the dependence of
the quantity of linear momentum on two fundamental variables of mass and velocity in a
virtual educational environment, using the powerful Interactive Physics simulator (version
9.0). The central educational approach used was the Inquiry-Based Science Education
(IBSE) method, which, based on the principles of constructivism, takes the student out of
the passive receiving mode and engages him in the active process of observing, asking
questions, hypothesizing, experimenting, and deducing scientific laws. In this framework,
instead of maintaining relationships, learners achieve a deeper understanding of physical
concepts through direct interaction with variables and analyzing results. The statistical
population of the study consisted of 32 ninth-grade high school students (only boys) in the
academic year 1404-1405, who were studied in a quasi-experimental pre-test-post-test
design with a control group. The data collection tool included a researcher-made test to
measure the conceptual understanding of linear momentum and a checklist for qualitative
analysis of the learning process. The stages of the research included a detailed explanation
of the research problem, the formulation of hypotheses based on the theoretical
foundations of classical mechanics, the design of simulation scenarios, the controlled
manipulation of mass and velocity variables in the software environment, and finally the
statistical analysis of the data using descriptive and inferential indicators. The research
findings showed that the quantity of linear momentum (P = mv) has a direct and
completely proportional relationship with both variables mass (m) and velocity (v), such
that an increase in either of these variables linearly increases the amount of momentum.
The simulation results in the virtual environment were in full agreement with the
theoretical predictions of classical physics. In addition, qualitative data analysis showed
that the use of interactive simulation has enhanced conceptual understanding, reduced
common intuitive errors, and actively engaged students in the learning process. These
results emphasize the effectiveness of combining simulation technologies with an
exploratory approach in teaching fundamental concepts of physics.
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