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D T development programs can be effective in enhancing teachers' CK and PCK,
esc"ptlon as evidenced by the significant gains made by the treatment group. Second,
the study highlights the importance of sustained professional development
Mathematics is a complex subject that requires teachers to have a deep  over an extended period to maximize the impact of the program. In particular,
understanding of its concepts, principles, and practices. Thus, teachers'  the study's finding that the CK gains of the treatment group were sustained
mathematical knowledge is an essential aspect of their professional expertise over the three-year period suggests that long-term professional development
that impacts their instructional practices and students' learmning outcomes.  can lead to lasting improvements in teachers' subject matter knowledge. Third,
Over the years, there have been efforts to enhance teachers' mathematical the study emphasizes the need to tailor professional development programs
knowledge, but little is known about the long-term effects of such interventions o teachers' initial CK and PCK levels to maximize their gains. Teachers with
on teachers' knowledge growth. This essay examines a longitudinal study higher initial levels of CK and PCK are likely to benefit more from professional
of mathematics teachers' knowledge growth and highlights the key findings,  development programs than those with lower initial levels. Finally, the study
implications, and limitations of the study The study aimed to investigate the highlights the importance of active participation in professional development
effects of a professional development program on mathematics teachers'  programs to maximize their impact. Teachers who participate more actively in
content knowledge (CK) and pedagogical content knowledge (PCK) growth  professional development programs are likely to make greater gains in their
over a three-year period. The study's participants were 88 middle school ~ CK and PCK than those who participate less actively. Despite its significant
mathematics teachers from two school districts in the United States, who contributions to the field of mathematics education, the study has some
were randomly assigned to either a treatment group or a control group. The  |imitations that need to be acknowledged. First, the study's sample was limited
treatment group received a professional development program that focused  to middle school mathematics teachers from two school districts in the United
on enhancing their CK and PCK, while the control group continued with  States. Thus, the generalizability of the study's findings to other contexts and
their regular teaching practices. The study collected data through pretests, grade levels is limited [3-5].
posttests, and follow-up tests using validated instruments to measure CK and
PCK. The data collected were analyzed using multiple regression analysis to
determine the effects of the professional development program on teachers' Acknowledgement
knowledge growth [1].

None.
The study's findings showed that the professional development program

had a significant effect on teachers' CK and PCK growth. The treatment group .
showed statistically significant gains in CK and PCK compared to the control Conflict of Interest
group. The effect sizes for the treatment group's gains were moderate to large,

indicating a meaningful impact of the professional development program. None.

Furthermore, the study found that the CK gains of the treatment group were
sustained over the three-year period, while the PCK gains were not. This
suggests that the professional development program had a more significant
impact on teachers' subject matter knowledge than on their pedagogical
content knowledge. Moreover, the study found that the teachers' initial CK
and PCK levels were positively related to their knowledge growth. This means
that teachers who had higher initial CK and PCK levels had greater gains in 2. Tripathi, R. P and Manoj Kumar. "Credit financing in economic ordering policies of
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