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Abstract

This study aimed to identify the effectiveness of the suggested
Biophysics program named “Climate change- challenges& solutions”
designed on the crosscutting concepts of Biology and physics based on
the stages of the Human-centered design approach (HCD) phases to
develop the climate change concepts and the science engagement skills
for the STEAM Student-Teachers at the faculty of Education- Ain Shams
University Y:YY/Y.YY academic year. To achieve this, the researcher
used an experimental approach to achieve the objectives of the research,
the suggested program was designed ‘“student-teacher booklet and
instructor guide” as an experimental treatment tool, and the assessment
tools were “the climate change concepts test” which contained ¢+ MCQ
questions covered main five topics and ‘“the science engagement
questionnaire” as a second assessment tool which contained 1+ items
prepared according to “Likert scale” with five responses covered six
main factors.

The study found the following results: there is a varied
significance of the impact of the proposed program "Climate Change
Concepts" prepared according to the HCD stages varied on the
acquisition of STEAM student- teachers’ skills of its five phases, while in
total the program had a significant impact on the acquisition of HCD
phases’ skills, which clarified the validity of the first research hypothesis.
In Addition, the results showed that there is a statistically significant
difference between the pre-and post-measurement of the experimental
group in the test at the level of significance (+.+)) which clarified the
validity of the second research hypothesis. The results also indicated that
there is a statistically significant difference between the pre-and post-
measurement of the Scientific Engagement questionnaire in the average
total score in favor of the post-measurement at the level of significance
(+.+Y), and a high impact factor, which proves the validity of the third
hypothesis of the research hypothesis.

The current research recommended the need to integrate
crosscutting and interdisciplinary concepts functionally within the
programs for preparing science teachers in general and STEM in
particular, and to emphasize the socio-scientific learning approach that
revolves around “societal issues” and the urgent challenges on the two
levels “local and worldwide” and train the STEAM teachers on the
pedagogy of teaching it according to approaches that support the thought

of "social scientific approaches”, "human-centered learning approaches,
and student teacher".
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