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The present study aimed to investigate the effectiveness of a professional
development program grounded in a mathematical modelling approach on the
problem-solving performance of upper secondary mathematics teachers. A quasi-
experimental one-group pretest—posttest design was employed. The statistical
population comprised all upper secondary mathematics teachers in District 6 of
Tehran during the 2023—2024 academic year, from whom ten teachers were selected
through voluntary sampling. The intervention was implemented through
purposefully designed mathematical modelling activities, enabling teachers to
acquire the necessary knowledge and skills across the modelling process and to
demonstrate improved performance in solving modelling problems. Data were
analyzed using paired-samples t-tests in SPSS version 26. The results indicated a
statistically significant increase in posttest mean scores compared to pretest scores
(p < 0.001), suggesting that participants demonstrated enhanced performance in
mathematical modelling problem solving following the program. Furthermore,
Rough Set Theory was applied to extract optimal features and to examine the
discrimination of performance levels; the highest classification accuracy of 96.46%
was achieved using six optimal features. Overall, the findings underscore the
importance of designing independent modelling experiences alongside collaborative
activities to strengthen the stages of the modelling process and to enhance teachers’
problem.
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