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Research on teaching practices in post-secondary mathematics classrooms consistently show 
that students benefit from engaging, active learning environments (Harper & Quaye, 2009; 
Laursen, 2013; Laursen et al., 2014; Laursen & Rasmussen, 2019; PCAST, 2012; Wieman, 
2017). However, such benefits are not necessarily possible for all students unless those active 
learning environments also foster a sense of belonging (Brown, 2018; Ernest et al., 2019; 
Johnson et al., 2020; Voigt et al., 2023). Given that mathematics graduate teaching assistants 
(MGTAs) teach a significant number of undergraduate students over the course of their graduate 
studies (Selinski & Milbourne, 2015), it is important for MGTAs to develop teaching practices 
that engage students and increase their sense of belonging. 

Our research team implemented a three-year PD program (ELITE PD) for MGTAs that is 
focused on teaching practices that support each and every student to meaningfully engage in 
learning mathematics, especially through group work. The goal of this poster is to share results 
from our analysis of undergraduate student survey responses from the mathematics classes of 
MGTAs enrolled in ELITE PD. Our research question is: Do MGTAs receive improved student 
survey responses over time in the ELITE PD program, specifically from Winter to Spring during 
the 2023-24 and 2024-25 academic years?  

We focused our analysis on one cohort of 12 MGTAs who were new to teaching in 2023-24 
and who completed two years of ELITE PD during their first two years of the mathematics 
graduate program. The MGTAs experienced a three-day, pre-fall term orientation and graduate 
teaching seminar in their first year. During fall and winter of their second year, they participated 
in seminars that emphasized active learning and student engagement through exploration and 
discussion of numerous evidence-based teaching practices. As part of our study, we surveyed the 
MGTAs’ students during each term to see whether we saw improvement in students’ responses 
to the MGTAs’ teaching. We collected over 1000 responses for this cohort over this time period. 

We conducted two statistical analyses by comparing means and standard deviations of survey 
responses for our cohort of 12 MGTAs from winter to spring: (1) in 2024 (2) and in 2025. 
Wilcoxon Signed Ranks Tests revealed significant differences (at p=.05 and p=.10) in means and 
standard deviations for a number of Likert-scale items (ranked from Strongly Disagree (1) to 
Strongly Agree (5)) in 2024 and 2025. For example, in 2024 the mean scores across all 15 items 
increased from 4.04 in winter to 4.15 in spring, and statistically significant differences in means 
(at p=.05) were found for four survey items. Two such items included: I felt welcomed, 
comfortable, and a sense of belonging in this course; This course was structured so that I could 
work effectively with others who were different from me. We also found statistically significant 
differences in means (at p=.05) for two survey items in 2025: I felt safe contributing my ideas in 
class discussions; My TA presented examples that resonated with me or related to my interests. 

For our poster, we present our statistical results in more detail, discuss their implications, and 
future analyses. Primarily, these results demonstrate the promise of professional development for 
MGTAs to improve all students’ engagement and sense of belonging in mathematics classrooms. 
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