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Student engagement is essential for rich learning (Middleton et al., 2017). Research shows 
that student engagement consists of emotional, social, cognitive, and behavioral components 
(Middleton et al., 2017); tends to decline in mathematics classrooms over any time interval (e.g., 
Martin et al., 2015), in-the-moment states fluctuate (e.g., Williams, 2022); and that classroom 
environments can be designed to promote engagement (Fredricks et al., 2004). Given research on 
college instructors attending to engagement is rare, the purpose of this study is to investigate how 
one GTA reflected on student self-reports of engagement during a precalculus course to promote 
engagement. We also discuss whether and how students responded to the GTA’s strategies. 

Theoretical Framework 
Classrooms are dynamic environments influenced by a myriad of factors. We draw on 

dynamic systems theory (Vauras et al., 2013) to attend to the interpersonal back-and-forth 
between instructors’ pedagogical strategies and students’ reactions. 

Methods 
We address the questions: (1) How did a GTA use student engagement data to make 

pedagogical decisions?, and (2) How did students respond to the GTA’s implementation?. 
We collected self-reported information about student engagement using the experience 

sampling method (Nakamura & Csikszentmihalyi, 2009). The survey instrument was informed 
by flow theory, and has been used in college mathematics classrooms (e.g., Williams, 2022). 
These data were then aggregated and visualizations were shared with the GTA during virtually 
conducted and recorded meetings. We also recorded classroom observations. We used qualitative 
analysis methods and state space grids (e.g., Turner et al., 2014) to produce results. 

Results and Conclusions 
The GTA’s primary strategy to promote engagement was group work, and the students’ self-

reported engagement, on aggregate, improved when group work was implemented. However, the 
GTA could rationalize when and why group work would either not be appropriate or would 
potentially not influence student engagement with hypotheses that included activity length and 
problem difficulty. Classroom observations also revealed patterns in student-teacher 
conversations and group work activity. The GTA’s location in the classroom was related to 
whether students asked the GTA questions versus asking their peers. The amount of visible 
interaction between group members was based on the details and instructions provided by the 
GTA’s when introducing activities. Our results show a link between the GTA’s expected student 
involvement in groups with the self-reported levels of engagement and data to offer potential 
explanations for these relationships. Thus, we propose GTAs can attend to student engagement 
in ways that support students’ growth and instructors’ pedagogical goals during a single semester 
in a mathematics course. 
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PURPOSE & MOTIVATION

THEORETICAL FRAMEWORKS

METHODS
•Research shows that student engagement

• is a complex meta-construct consisting of behavioral, social, 
emotional/affective, and cognitive components (Fredricks, Blumenfeld, & Paris, 

2004; Middleton, Jansen, & Goldin, 2017)

• tends to decline in mathematics classrooms over any time interval 
(e.g., Martin et al., 2015)

• in-the-moment states fluctuate (e.g., Williams, 2022)

• and that classroom environments can be designed to promote 
engagement (Fredricks et al., 2004). 

•Given research on college instructors attending to engagement 
is rare, the purpose of this study is to investigate how one GTA 
reflected on student self-reports of engagement during a 
precalculus course to promote engagement. 

•We also discuss whether and how students responded to the 
GTA’s strategies.

RESEARCH QUESTIONS
CONCLUSION
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RESULTS
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2. How did students respond to the GTA’s implementation?
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Classrooms are dynamic environments influenced by a myriad of 
factors. We draw on dynamic systems theory (Vauras et al., 2013) 
to attend to the interpersonal back-and-forth between instructors’ 
pedagogical strategies and students’ reactions.

METHODS
Facilitating Discussions/Reflections

Analyzing Video Data

• The GTA’s primary strategy to promote engagement was group 
work

• The students’ self-reported engagement, on aggregate, 
improved when group work was implemented

• However, the GTA could rationalize when and why 
group work would either not be appropriate or would 
potentially not influence student engagement with 
hypotheses that included activity length and problem 
difficulty. 

• Classroom observations also revealed patterns in student-teacher 
conversations and group work activity. 

• The GTA’s location in the classroom was related to 
whether students asked the GTA questions versus 
asking their peers. 

• The amount of visible interaction between group 
members was based on the details and instructions 
provided by the GTA when introducing activities. 

• Our results show a link between the GTA’s expected student 
involvement in groups with the self-reported levels of engagement 
and data to offer potential explanations for these relationships.

• Thus, we propose GTAs can attend to student engagement in ways 
that support students’ growth and instructors’ pedagogical goals 
during a single semester in a mathematics course.

RESULTS
GTA Statements

During Discussions/Reflections

“Admittedly, today was 
more of a lecture format 
because I wanted to get 
a lot of stuff out of the 

way, so I expected those 
on the right to be way 

lower.”

“I had them working 
together on the end but 

through the whole like first 
part it was like I had some 

questions where it was 
supposed to just be like 
alright them themselves 

think about it.”

“On Friday, it is supposed to be all 
group work…I think that will be 

good. Maybe even more so than on 
Monday…or maybe group work 

goes too far sometimes.”
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