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This study investigates the impact of undergraduate-led mathematics workshops on both 
undergraduate instructors and middle school participants. The workshops are built around topics 
from the American Mathematics Competition (AMC), providing a rich context for exploring 
problem-solving and conceptual understanding beyond the standard K-12 mathematics 
curriculum. Specifically, the study examines how designing and teaching these AMC-based 
workshops influence undergraduate students’ communication, leadership, and research skills. It 
explores whether participation in these teaching experiences enhances undergraduates’ 
confidence in explaining mathematical concepts, strengthens their collaboration and pedagogical 
abilities, and deepens their understanding of the broader societal impact of mathematics 
education. In parallel, the study investigates the extent to which middle school students 
demonstrate measurable knowledge gains after participating in the workshops. It assesses 
improvements in their problem-solving abilities and conceptual understanding through pre- and 
post-assessments, providing insight into how undergraduate-led initiatives can effectively 
support K–12 learning in mathematics.  

This project builds on existing research highlighting the dual benefits of STEM outreach for 
both undergraduate instructors and K–12 learners. Studies consistently show that undergraduates 
who engage in teaching or outreach develop stronger communication, leadership, and content 
knowledge skills (Felege et al., 2022; Schalk et al., 2009). Feldon et al. (2011) found that 
graduate students with teaching experience demonstrated stronger research design and 
hypothesis development than peers focused solely on research. 

STEM outreach further promotes confidence, collaboration, and public engagement skills 
essential for future educators and researchers (Curtis, 2017; Pickering et al., 2004; Philipp et al., 
2016). Beyond undergraduate benefits, outreach programs have been shown to enhance younger 
students’ engagement and conceptual understanding in science and mathematics (Volbrecht et 
al., 2019). Embedding such experiences within the undergraduate curriculum strengthens 
students’ preparedness for professional STEM careers while fostering community connections 
and mentoring relationships (Caldwell et al., 2007; Pfund et al., 2012). 

Overall, the research demonstrates that structured outreach creates reciprocal learning 
benefits—advancing STEM education through meaningful engagement between college and pre-
college students. 
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