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Abstract: . ailall

The aim of the study was to determine the effectiveness of a
professional development program based on Pedagogical Content
Knowledge (PCK) in enhancing middle school science teachers'
understanding of genetics concepts in Afif Governorate. The study
employed mixed research methods (qualitative and quantitative)
using a convergent parallel design. The qualitative approach involved
a case study design, while the quantitative approach utilized a pre-
experimental design (one-group pretest-posttest design). The study
sample consisted of three purposefully selected teachers. Data
collection tools included a semi-structured interview, researcher’s
notes, and a knowledge state assessment test for genetics concepts.
The quantitative results indicated a noticeable positive improvement
in the teachers’ understanding of genetics concepts after the
professional development program, with improvement rates of 33%,
40%, and 50%, and an overall improvement rate of 41% for the three
teachers. However, this improvement was not statistically significant
difference between the pretest and posttest mean ranks of the teachers'
scores. On the other hand, the qualitative results showed that all
teachers benefited from the professional development program in
enhancing their understanding of genetics concepts, with the greatest
improvement observed in genetics problem-solving concepts. Also,
the results underscored the importance of incorporating specialized
aspects into professional development programs and emphasizing
them within the context of Pedagogical Content Knowledge (PCK).
Keywords: Professional Development Program, Pedagogical
Content Knowledge (PCK), Genetics Concepts, Science Teachers.
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