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RESEARCH TITLE

Computerized Simulation, Hands-On Laboratory Experimentation, and
Seventh-Grade Students’ Achievement in Science

Abstract

This study aimed to compare the effectiveness of computerized simulation and hands-on
laboratory experimentation in enhancing seventh-grade students’ understanding and
achievement in the topic of material density. The study adopted a quantitative, quasi-
experimental design and involved 63 seventh-grade students from an Arab community
middle school in the northern region. The participants were divided into two groups: the first
group, comprising 32 students, was taught using computerized simulation, while the second
group, comprising 31 students, learned through a hands-on laboratory experiment. Both
groups received the same theoretical instruction but differed in the method of application
and practice. An 11-item achievement test appropriate to the students’ cognitive level was
administered. The data were analyzed using SPSS and an independent-samples t-test, in
addition to an analysis of the difficulty levels of the test items. The findings demonstrated
the effectiveness of both methods in teaching the concept of material density. However,
students in the hands-on laboratory group achieved a higher mean score (M = 85, SD =
10.32) than those in the computerized simulation group (M = 71, SD = 14.91). The findings
also indicated that computerized simulation was more effective in illustrating certain
concepts that are difficult to demonstrate in practice, such as measuring gas density, whereas
hands-on laboratory experimentation was more effective in reinforcing concepts associated
with direct observation and practical experience. The study concludes that school
laboratories should retain a central role in physics instruction, while computerized
simulations should be employed as supportive and complementary instructional tools to
integrate digital representation with tangible practical experience.

Key Words: Computerized Simulation, Laboratory Experiments, Academic Achievement,
Material Density, Science Teaching, Seventh-Grade Students.
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