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A Nano-Technology Program Based on Blended Learning for
Developing The Skills of the Twenty First Century of Pre-Service
Science Teachers

Research Abstract

This research aimed to determine the effectiveness of a nano-technology
program based on blended learning in developing some twenty first century
skills among pre-service science teachers. To achieve this goal, the following
teaching and learning materials were prepared, which were represented in a
student textbook on nano-technology topics designed according to blended
learning principles and a teacher’s guide for teaching nano-technology topics
using the blended learning approach. The research also employed measurement
instruments, which were represented in a scale for twenty-first-century skills.
The research used the quasi-experimental approach using a one group design
with pre- and post-application of the research variable. The research sample
consisted of (47) male and female third-year students (Primary Education
Science Major) during the first semester of the academic year (2024/2025) at
the Faculty of Education, Minia University.The research results concluded that
the nano-technology program based on blended learning was effective in
developing some twenty first century skills among pre-service science teachers.
The research recommended reconsidering the science teacher preparation
program in the Faculty of Education to include nanotechnology in the
science courses, as well as its teaching methods in methodology curriculum,
to be addressed through blended learning.

Keywords:

Nano-Technology — Blended Learning —Twenty First Century Skills — Pre-
Service Science Teachers.
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