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Abstract:

This research aims to present an educational strategy based on
the flipped classroom as an innovative method for teaching
mathematics at the preparatory stage. This strategy involves
delivering theoretical content to students through digital media
outside the classroom, while dedicating classroom time to
interactive discussions and problem-solving activities. Preparatory
stage students often struggle with critical thinking, creativity, and
collaborative work skills, in addition to difficulties in understanding
mathematical concepts.

The study sample consisted of 40 second-year preparatory
students from Shoshay Preparatory School, divided into two groups:
an experimental group (20 students) and a control group (20
students), with the latter taught using traditional teaching strategies.
A teaching unit on "Real Numbers" was developed, including
educational tools such as a student booklet, a teacher's guide,
instructional videos, and digital programs like GeoGebra and Excel.
A checklist of 21st-century skills was also prepared. Two research
instruments were developed: an electronic test and a written test to
measure the required 21st-century skills for second-year preparatory
students.

The research aimed to measure the impact of the flipped
classroom strategy on improving these skills, particularly among
second-year preparatory students. The study represents a practical,
comprehensive model for improving mathematics education and
fostering 21st-century skills in students, aligning with Egypt's
Vision 2030 for education development.

Findings:

1. There was a statistically significant difference at the 0.05
level between the pre-test and post-test mean scores of
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the experimental group in the 21st-century skills test,
favoring the post-test.

2. There was a statistically significant difference at the 0.05
level between the pre-test and post-test mean scores of
the experimental group in the electronic 21st-century
skills test, favoring the post-test.

3. There was a statistically significant difference at the 0.05
level between the post-test mean scores of the
experimental and control groups in the 21st-century skills
test, favoring the experimental group.

Keywords: Flipped Classroom, 21st-Century Skills
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