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Re-Imagining the Early Calculus Experience 
 

Calculus courses are often barriers to persistence in engineering.  Several factors contribute to 

the difficulty of calculus courses, including low math self-efficacy.  Self-efficacy is one’s own 

personal judgements about their abilities to achieve specific goals.  According to Bandura [1], there 

are several sources of self-efficacy:  mastery experiences, vicarious experiences, social persuasions, 

and physiological arousal.  We are piloting a cohort-based intervention designed specifically to 

improve retention of civil engineering freshmen through math self-efficacy building.   
 

We created a new calculus experience for our pilot cohort (Figure 1).  During the summer before 

their freshmen year, students participate in a residence-based experience to help them adapt to 

college life and complete Calculus I before the rigors of the academic year.  To sustain students’ 

math preparedness, while providing them with flexibility to manage other areas of academic life, 

we created a two-semester Calculus II sequence.  During the entire experience, students have 

access to a peer mentor, personal coach, and supplemental instruction leader.  Students also 

complete engineering seminars to connect math topics with future coursework and practice.   
 

 
 

Figure 1. Pilot Calculus I/II sequence at The Citadel designed to build math self-efficacy. 
 

We are assessing the impacts of our new calculus experience.  Of the six pilot students, all 

completed courses with at least a “C” (Calculus I GPA = 3.33; Calculus II GPA = 3.25).  Parallel 

Calculus I and II sections had average GPAs of 2.17 and 2.15 with DFW rates of 35% and 38%, 

respectively.  In focus groups, students shared that they indeed valued their mastery experiences. 
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