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Active learning can increase engagement, comprehension, and achievement in mathematics 
(Freeman et al., 2014; Fuchs & Sahmbi, 2024). Despite the widely reported benefits of active 
learning, students' perceptions remain mixed, with some studies noting resistance to these 
methods (Andrews et al., 2020; Finelli et al., 2018; Tharayil et al., 2018). This study investigates 
students’ perceptions of the impact of active learning on their interest and enjoyment in 
mathematics and confidence in their mathematical abilities. Mediation analysis was used to 
explore whether students’ perception of confidence mediates the relationships between interest in 
mathematics and academic achievement (grades) and interest and enjoyment. Research 
questions: (1) How do students perceive the impact of active learning sessions on their interest, 
enjoyment, and confidence in mathematics, and does this perception vary significantly 
depending on the teaching assistant? (2) Does confidence mediate the relationship between 
interest and academic outcomes (grades/enjoyment) in an active learning calculus environment? 

Our analysis revealed that students’ perception of the impact of active learning was positive 
overall. Specifically, out of the 142 students, over 40% of students reported an increase in their 
interest (65, 46%), enjoyment (63, 44%), and confidence (99, 70%) in mathematics after taking 
the calculus I course. Analysis of variance results indicated that teaching assistant (TA) was a 
significant factor for students' confidence, 𝐹(3, 138)= 3.498, 𝑝 =.017, and enjoyment, 𝐹(3, 
138)=3.052, 𝑝 =.031, but not for students' interest, 𝐹(3, 138)=2.571, 𝑝=.057, at the .05 
significance level. Correlation analysis shows the highest correlation (r=.86) between interest in 
mathematics and enjoyment in mathematics, moderate correlation (r =.60) between confidence in 
mathematics and the other two perception measures and weaker correlation (r=.37) between the 
course grade and the three perception measures. Mediation analysis was conducted to test the 
mediating role of confidence in the relationship between interest (independent variable) and 
grades and enjoyment as outcomes, respectively. Results showed that confidence partially 
mediates the effect of interest on grades, with a significant direct effect (b = .23, 95% CI 
[.05, .43], p =.02) and a significant indirect effect through confidence (b =.10, 95% CI [.01, .44], 
p =.04). Additionally, confidence significantly mediates the effect of interest on enjoyment, with 
both a significant direct effect (b = .84, CI [.74, .94], p < .01) and a significant indirect effect 
through confidence (b = .10, CI [.02, .18], p < .001). Pre-calculus experience, teaching assistant 
(TA), and small group participation score were control variables. 

In line with prior research (e.g., Code et al., 2014), this study demonstrates that active 
learning positively impacts students' interest, enjoyment, and confidence in 
mathematics. Results also suggest that confidence is a crucial factor connecting interest to 
improved grades and enjoyment in addition to serving as a reliable predictor of success 
orientation and achievement (Kirikkanat & Soyer, 2018; Chue, 2020). Finally, although the TA 
was a significant factor on several student perception variables, further research is needed on the 
role of instructional support within active learning environments. 
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