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In recent years, we have witnessed great efforts to improve college-level mathematics
courses by shifting to student-centered instruction and providing better supports for all learners
(e.g., Apkarian et al., 2021; Rasmussen et al., 2019). The implementation of pedagogies like
active learning, inquiry-based learning, or flipped classroom instruction in gateway mathematics
courses highlights the importance of student engagement in improving learning outcomes (Uhing
et al., 2021). To increase student engagement, it is critically important that we understand how
students experience this phenomenon.

Despite its importance in learning, educational researchers have not come to a clear
consensus on a conceptualization of student engagement (e.g., Appleton et al., 2008; Wong &
Liem, 2022). Our colleagues in K-12 mathematics education have been inquiring into students’
mathematics engagement since the 1990’s (Middleton et al., 2017) and a commonly adopted
conceptualization comes from Fredricks et al. (2004) of engagement as a multi-dimensional
meta-construct capturing students’ affect, behavior, and cognition (Middleton et al., 2017).

This poster proposal aims to highlight a part of the methods of a larger study exploring
undergraduate students’ experiences of mathematics engagement in a college Precalculus course.
This study considers students’ mathematics engagement holistically, drawing on engagement
research in K-12 mathematics education for its conceptual framework and acknowledging that
the various dimensions of engagement are interwoven with each other and are extremely
dynamic. The overarching research question is: “What is the story of college students’
mathematical engagement in Precalculus?” The theoretico-methodological framework of the
study is foundationally based in the socio-cultural tradition (Vygotsky, 1978) and built with
hermeneutic phenomenology (van Manen, 2014), which means that the experience of the
phenomenon of engagement is studied against the backdrop of socio-cultural learning theory.

The focus of the proposed poster is on the use of a graphing elicitation tool as part of the
research design, wherein study participants will be asked to sketch a graph of their engagement
in their Precalculus course across the semester over the course of 4 interviews. The sketches
drawn by the participants will provide the participant and interviewer a common representation
to discuss during the conversation and can allow the researcher’s questions to be more specific,
eliciting rich descriptions of the students’ experiences of engagement. In fact, detailed lived
experience descriptions are the main goal of phenomenological interviewing (van Manen, 2014).

During the poster presentation, conference attendees will be able to learn about the
methodology, see examples of student-produced sketches, and discuss the affordances of the
elicitation tool for understanding college students’ engagement in the mathematics classroom.
Affect graphing is not new in mathematics education research (Riske et al., 2021; Satyam et al.,
2022), and pairing the tool with phenomenological interviewing practices can allow us to gain
insight into students’ experiences, grasp aspects of students’ mathematics engagement that are
hard to capture through traditional interviewing methods, and study it as the complex dynamic
multi-dimensional construct that it is.
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Background
Using graphs as elicitation tools to understand 
students’ affect is not new for mathematics 
education research (Riske et al., 2021; Satyam et 
al., 2022). This study is using the graphing 
engagement tool to solicit students’ self-described 
experiences of mathematics engagement in their 
college Precalculus course.
Engagement is a multi-dimensional meta-
construct (Fredricks et al., 2004; Middleton et al., 
2017). The key dimensions of engagement in 
education research are the affective, behavioral, 
and cognitive dimensions (Appleton et al., 2008; 
Fredricks et al., 2004; Wong & Liem, 2022).

Asking students to graph how their 
engagement in Precalculus shifts throughout 
the semester is a powerful way to elicit rich 

qualitative data.

Stay for a chat if you want to:
• learn how the participants in this study were 

prompted to share their lived experiences of 
engagement through graphs,

• view select examples of student-produced 
graphs with highlighted quotes from interviews,

• discuss the affordances of the elicitation tool for 
understanding undergraduate students’ 
engagement in the college Precalculus 
classroom,

• learn about the phenomenological 
underpinnings of the study design and the 
graphing prompts.

Methods of the overall study
v 12 participants enrolled in Precalculus
v 8 distinct sections taught by 4 instructors
§ 2 lecture-based sections
§ 6 flipped classroom sections 

v partially coordinated Precalculus course

v 4 phenomenological interviews over the 
course of one semester

v during each interview participants sketch a 
segment of their engagement graph

For more information please 
scan the QR code, email me at 
aida.alibek@uga.edu, or visit: 
https://bit.ly/AlibekRUME24

Penelope (she/her)
• Freshman at UGA
• Intended major: 

Accounting
• Switched Precalculus 

sections after 1 week of 
classes

• In a flipped classroom

 
 

“So week 1, I don’t know. 
There was no way I could 
get engaged for real.”
“He didn’t even establish 
 office hours.”

“[New instructor] had 
office hours and that’s 
pretty much all I went to.
I still wasn’t engaged with 
the groupwork or 
  whatever.”

“We’ve been doing 
groupwork, but this is 
when I actually started 
doing it. When it was 
like an incentive to do it”

So what are some ways 
you have engaged in 
your Precalculus course 
this past week?

“I usually go to office hours, but this 
week I didn’t, because I had a lot of 
more stuff to do …  [Precalc] is more 
demanding, so I'm like, okay. It is 
kinda like an opportunity cost. 
Like I'm giving up time for another 
class. I made time for this class. It's 
just, I don't know, I can't find that 
balance right now.”
“I had my RA interview today… I 
don't have nowhere to live on 
campus next semester, for real. I'm 
still a kid. I just turned 19… So it's 
either I go ahead and prep for my 
RA interview… or I'm gonna have to 
sit and study for my test. … I chose 
the housing.”

Aida

Penelope

“[W]eek one of class, not 
much engagement there. 
Really was just kind of 
  sitting through it.”

“I was behind on [the readiness test] and 
actually ended up getting ahead actually 
after that… So I went down a bit there like, 
oh, I've got a while now until anything else. 
So procrastinate a little bit.”

David (he/him)
• Freshman at UGA
• Intended major: Finance
• In a lecture-based 

classroom David

AidaIs there a limit for you in 
terms of engagement in 
this class?

“Maybe around here. Because 
I got four classes. [M]aybe a B 
in this class and getting A’s in 
other classes is just better than 
getting an A in this class and 
two B's or something like that. 
… Two other classes are also 
[business school] 
requirements.”

“Then I had another homework assignment 
that I was still a tiny bit behind on, so it went 
up a bit for that. It just took me a while, cause 
there was one problem I was spending a really 
long time on for some reason. Because I was 
 messing up the tiniest step on it every time.”
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