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The Effectiveness of a Training Program Based on the STEM
Approach in Developing the Skills of Teaching the
Components of Mathematical Prowess Among Secondary
School Mathematics Teachers

Abstract:

The aim of the research was to measure the effectiveness of a training program
designed according to the STEM approach in developing the skills of teaching
mathematical proficiency components among secondary school mathematics
teachers. The concept of mathematical proficiency is one of the modern
educational trends; it consists of five main components: conceptual comprehension,
procedural fluency, strategic competence, adaptive reasoning, and productive
desire. The researchers adopted the experimental method with a quasi-experimental
design for one group using pre- and post-measurements. The research sample
consisted of (36) secondary school mathematics teachers in Abha during the
second semester of the academic year 1445 AH / 2024 AD. The training program
was prepared and included five training days that included topics such as:
introducing the STEM approach, its strategies, planning for teaching educational
units, implementing them, and evaluating them according to this approach. An
observation card was also prepared consisting of (25) statements divided into five
axes that measure the skills of teaching mathematical proficiency components. The
study results revealed statistically significant differences between the pre- and post-
tests in favor of the post-test in all components of mathematical proficiency
(conceptual comprehension, procedural fluency, strategic competence, adaptive
reasoning, and productive desire), confirming the effectiveness of the training
program. The effect size calculation (Eta square) showed a large value exceeding
(0.90) for all axes, reflecting the significant positive impact of the program on
developing teachers' performance. Black's adjusted gain ratio also demonstrated the
program's effectiveness in developing the teaching skills of mathematical
proficiency components among mathematics teachers. The study recommended the
necessity of adopting professional development programs for mathematics teachers
according to the STEM approach. The researcher also suggested conducting
additional studies to evaluate training difficulties and design educational units in
light of the STEM approach to enhance mathematical proficiency components.

Keywords: Program, STEM approach, teaching skills, components of
mathematical proficiency, mathematics teachers
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