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A Proposed Training Program Based on the Next Generation
Science Standards (NGSS) to Develop Scientific and
Engineering Practices and 21st-Century Skills among Pre-
Service Teachers at the Faculty of Education

Abstract:

The current study aimed to design a proposed training program
based on the Next Generation Science Standards (NGSS) to
develop scientific and engineering practices as well as 21st-century
skills among student teachers at the Faculty of Education, Helwan
University. The researcher employed the descriptive and quasi-
experimental method with a one-group design to achieve the study
objectives. The research sample consisted of 42 male and female
student teachers from scientific majors (Chemistry, Physics,
Geology, and Biology). To meet the objectives of the study, the
researcher developed the research instruments: a Scientific and
Engineering Practices Scale, a 21st-Century Skills Scale, and an
Observation Checklist for performance assessment. These tools
were applied both before and after the implementation of the
training program. The results revealed statistically significant
differences at the (0.01) level between the pre- and post-test mean
scores of the participants on all research instruments, in favor of
the post-test, indicating the effectiveness of the proposed NGSS-
based training program in developing scientific and engineering
practices as well as 21st-century skills in science teaching among
student teachers at the Faculty of Education. Considering these
results, the researcher presented a set of recommendations and
suggestions.

Keywords: Training Program - Next Generation Science
Standards (NGSS) — Scientific and Engineering Practices — 21st-
Century Skills.
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