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Abstract

Objective of the study: This study aims at identifying the effectiveness of the flipped
classrooms which are based on virtual labs in developing the skills of programming and
designing the Arduino in the technology course of eleventh grade students.

Study Tools: To achieve the objective of the study, the researcher designed a test to
measure the cognitive aspect, and an observation card to measure the performance skills of
students.

The study sample: The study sample consisted of (80) students of the eleventh grade in the
Al-Zaytoun Secondary School for Boys; (40) representing the experimental group and
another (40) representing the control group.

Research methodology: In this study, the researcher used the descriptive approach, the
experimental approach in the application of the test and the one-group semi-experimental
method in the application of the observation card because of lack electrical equipment
needed for applying the observation card. The observation card was applied to the
experimental group using virtual laboratories.

Main findings of the study: The study found significant differences at the level (a = 0.01)
between the mean scores of the students in the experimental group and the control group
in the post-test in favor of the experimental group.

There are statistically significant differences at the level (a = 0.01) between the mean
scores of students in the pre-application and the post-application of the observation card in
favor of the post-application.

The most important recommendations of the study:

In the light of the above findings, this study recommends further studies to be conducted
on the use of modern techniques in the educational process such as flipped classes and
virtual laboratories in various subjects, which may contribute to solving some problems
such as lack of time in classrooms and lack of suitable teaching aids and the limited
resources and materials especially in scientific experiments.

Keywords: (Flipped classes, virtual labs, skills, programming, designing, Arduino, eleventh
grade students)
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