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One’s sense of belonging, or their sense of feeling like an accepted member of an academic 
community, has been identified as a major contributor to women’s decisions to stick with or 
leave their STEM major. Prior work has examined ways in which pedagogical practices such as 
providing opportunities for students to engage in active learning in undergraduate courses might 
influence women’s sense of belonging in STEM. However, the focus had been on students’ 
perceptions of the practices themselves rather than the person enacting those practices – the 
instructor. With this study, I explore ways in which women describe the role their instructor 
plays in supporting their sense of belonging in an active learning Calculus course. Women’s 
survey responses suggest several ways in which their instructor supported their sense of 
belonging by portraying care both through their enactment of active learning as well as other 
pedagogical and personal attributes.  
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Fewer women than men choose to major in STEM early in their college education (Bressoud, 
2023; Eagan et al., 2016), and women leave STEM majors at higher rates than men (Chen, 2013; 
Seymour & Hunter, 2019). Calculus is a common exit point for all STEM students, but 
especially for women (Ellis et al., 2016; Rasmussen et al., 2019; Seymour & Hunter, 2019). 
Their reasons for leaving are not for lack of interest or ability, but rather women, especially those 
who leave, report feeling a low sense of belonging in STEM (Seymour & Hunter, 2019; Shapiro 
& Sax, 2011). Prior work has examined ways in which engaging in active learning can support 
women’s sense of belonging in Calculus (Griffin, 2023, 2025). The current study aims to 
investigate women’s perspectives on the role their instructor, rather than the pedagogical 
practices, plays in supporting their sense of belonging in an active learning Calculus course. 

Literature Review & Theoretical Framing 
Feeling a sense of belonging has been equated with feeling accepted and valued within a 

particular environment as opposed to isolated or excluded. Good et al. (2012) studied students’ 
sense of belonging to an academic domain, which they define as “one’s personal belief that one 
is an accepted member of an academic community whose presence and contributions are valued” 
(p. 701). This definition of sense of belonging (SB) is most relevant to the current study. Feeling 
a SB has been linked with persistence in STEM (Seymour & Hunter, 2019; Shapiro & Sax, 
2011), however women are less likely than men to develop a strong SB (Good et al., 2012; 
Rainey et al., 2018; Seymour & Hunter, 2019; Shapiro & Sax, 2011). 

One major factor that can influence one’s SB in an academic domain is the classroom 
learning environment. The learning environment consists of several features, including (but not 
limited to) the physical space, the ambience or climate, and learning opportunities (Evans et al., 
2009). Researchers have identified links between the types of learning opportunities instructors 
provide, the ways in which instructors portray care, and students’ SB (Fraser, 1998; Griffin, 
2021; Lahdenperä & Nieminen, 2020; Rainey et al., 2019). 
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Active Learning 
The pedagogical contexts of the learning environment, such as the learning opportunities the 

instructor provides during class, have been shown to influence students’ engagement and 
persistence in STEM. Over the last few decades, there have been efforts to reconsider traditional 
modes of undergraduate STEM instruction to work toward improving student engagement, 
performance, and retention (Chickering & Gamson, 1987; Freeman et al., 2014; Mesa et al., 
2015; PCAST, 2012), specifically by providing opportunities for students to engage in active 
learning (i.e., during which students have the opportunity to do or talk about mathematics during 
class rather than passively listening and taking notes while the instructor lectures). 

Some research has indicated that engaging in active learning can support students’, especially 
women’s, SB, engagement, performance, and retention (Griffin, 2025; Aji & Khan, 2019; 
Freeman et al., 2014; Fuchs & Sahmbi, 2024; Lahdenperä et al., 2019; PCAST, 2012; 
Rasmussen et al., 2019; Theobold et al., 2020). However, the benefits of active learning may 
depend on its enactment (Deslauriers et al., 2019; Johnson et al., 2020). Johnson et al. (2020) 
found that the instructors in an active learning class posed conceptual questions to women at 
lower rates than men and highlighted women’s contributions less frequently than men’s 
contributions, which they suggest may have contributed to men outperforming women in the 
course. Meanwhile, participants in Rainey et al.’s (2019) study reported feeling more cared for 
by their instructor in an active learning environment. And as previously reported in Griffin 
(2025), women found that interactive learning opportunities like group work supported their 
feelings of belonging. Therefore, given its potential to influence women’s experiences, active 
learning classrooms provide a rich context in which to explore women’s SB. 

Instructor Care 
The notion of caring has been equated with concepts such as compassion, empathy, and 

helping (Eisenberg, 1992; Ferreira & Bosworth, 2000; McCroskey, 1992). Care is relational, 
meaning there is always someone who is doing the caring and someone who is being cared for 
(Noddings, 1984, 1992). Thus, when considering instructor care, it is necessary to identify ways 
that students perceive care from their instructors; otherwise, the caring relation (Noddings, 2005) 
is not complete. Straits (2007) noted that there are elements of instructor care that are learning-
centered (i.e., emphasizing content mastery and higher-order thinking) and learner-centered (i.e., 
emphasizing mutually trusting and respectful relationships). Researchers have identified several 
ways that students perceive that their instructors care about them and their learning, including 
learning-centered portrayals of care like involving students in lessons, checking for 
comprehension, providing help to students, being available to students; as well as learner-
centered portrayals of care like establishing a safe and encouraging learning environment, 
showing a personal interest in students, and reflecting a kind disposition through actions, 
recognizing students’ learning differences, and preparing lessons and enacting them with 
enthusiasm (Bandura & Lyons, 2012; Garza, 2009; Straits, 2007). 

Scholars have identified links between students’ perceptions of instructor care and their SB 
(Cheng, 2004; Rainey et al., 2019). Cheng (2004) studied factors that influence undergraduate 
students’ sense of campus belonging and found that students’ feelings of being cared for 
contributed directly to their SB. Further, Rainey et al. (2019) found that students who felt they 
belonged in STEM were more likely to report their instructors cared about them than students 
who did not feel like they belonged in STEM. Thus, demonstrating care to students might be a 
way instructors could support their students’ SB. 
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Purpose & Methods 
Prior work (Griffin, 2023, 2025) has shown that women in this study found engaging in 

active learning to be supportive of their SB. However, as discussed in Johnson et al. (2020), 
active learning can have a negative impact on students’ experiences depending on its enactment. 
The purpose of the current study is to explore women’s perspectives about the role their 
instructor played in supporting their SB in their active learning Calculus class, thus placing more 
emphasis on the instructors than on the active learning practices they employed. For this study, I 
focus on women’s experiences without comparing them to men’s experiences because women’s 
experiences are worthy of study in their own right (Du Bois, 1983; Kitzinger & Wilkinson, 
1997). The current study is qualitative in nature with open-ended survey responses being the 
primary source of data. 

Research Context 
This study was conducted at a midsized, mid-Atlantic R1 public university during the 2022-

2023 academic year. The university offers a two-semester Integrated Calculus course as an 
alternative to the university’s standard one-semester Calculus course for STEM majors. The 
course and sample have been described in detail in prior work (Griffin, 2023; Griffin et al., 
2023). Students enrolled in the course are typically first-year students who have declared or are 
considering a STEM major. 

The course was designed to incorporate frequent opportunities for students to engage in 
active learning. The course is highly coordinated in that instructors teach from collaboratively 
designed lesson plans, which include recommended active learning opportunities. Specifically, 
instructors follow a cycle of brief lecture, followed by students working on problems in groups 
or individually, followed by whole-class discussion. While the course was designed to 
incorporate opportunities for active learning, students do not know that upon enrolling. 

Data Collection and Analysis 
At the time of study, there were two sections of the course offered, taught by two different 

instructors, both committed to active learning. There were 63 and 64 students enrolled in each 
section. Students enrolled in the course were invited to complete a survey via email during the 
first week of the course. Those who completed the initial survey were asked to complete a survey 
during Weeks 21 and 28 of the year-long course (i.e., middle and end of spring semester). The 
survey included an item asking participants to respond to the following prompt in an open-ended 
response box: “Give 1-2 examples of what your instructor has done that has impacted your SB 
(either positively or negatively). If your instructor has had no impact on your sense of belonging, 
give 1-2 examples of what they could do to support your sense of belonging.” 

To analyze the open-ended descriptions, I read all the responses multiple times and recorded 
emerging themes. It became apparent that instructor care seemed to be an overarching idea 
conveyed by participants. This inspired the use of student perceptions of instructor care as 
potential codes, while still allowing other themes to emerge. With the instructor care literature in 
mind, I clustered responses by theme and read them multiple times to determine subcategories of 
responses within each larger theme. The larger themes and subcategories together comprised the 
codebook, which was used to code all responses. Data that could not be coded with the codebook 
were identified and analyzed to determine whether they represented a new category or a 
subcategory of one of the pre-existing codes. I engaged in an iterative process of coding the data 
and revising the codebook four times. Each code was binary, and each response could be 
assigned multiple codes. To achieve reliability, 10% of the responses were coded with three 
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colleagues not involved in the study. Together, 78% interrater reliability was achieved. Once 
reliability was achieved, I coded the remaining responses a final time. 

Results 
At Weeks 21 and 28 of the course, participants responded to a prompt asking them to provide 

examples of times they felt their instructor supported their SB. Women’s responses tended to 
align with themes from the literature on instructor care, describing ways their instructor 
demonstrated care such as showing a personal interest in students and being available to provide 
help (Bandura & Lyons, 2012; Garza, 2009). Table 1 shows the six different portrayals of 
instructor care that emerged from women’s responses along with the frequencies of women who 
discussed each theme. Reported n counts refer to the number of distinct women who provided a 
response within each category at either Week 21 or 28, as the goal was to capture a landscape of 
ways in which women articulated their SB being impacted by their instructor rather than to 
explore changes over time. Corresponding percentages are based on the total number of distinct 
women who responded to the prompt at either Week 21 or 28 (N=40). Responses could be 
double-coded, so percentages do not add to 100%. In the sections that follow, I provide several 
examples of each theme, highlighting the various ways in which the instructors supported 
women’s SB. The sections that follow are presented in order from most prevalent to least 
prevalent theme, as in Table 1. 
 
Table 1. Type of Perceived Instructor Care that Emerged from Women’s Descriptions of How Their Instructor 
Supported Their Sense of Belonging 

Portrayal of Care Example response Frequency, n (%) 
Involved students and 
checked for 
comprehension (Bandura 
& Lyons, 2012) 
 

“My instructor has approached me during 
group work to make sure I am on track with 
the material.”  

19 (48%) 

Provided help during a 
teaching episode (Garza, 
2009) 
 

“[The instructor] has come to our table several 
times to make sure we understand the 
problems and explains it when we do not.” 

19 (48%) 

Established a safe and 
encouraging environment 
(Bandura & Lyons, 2012) 
 

“[The instructor] doesn’t make us feel bad 
about getting something wrong and treats 
everyone the same.” 

14 (35%) 

Showed a personal 
interest in the students’ 
well-being (Garza, 2009) 

“[My instructor] wants to get to know all of 
her students. She has spoken to me not only on 
math, but also empathized with me when I said 
that I miss home.”  

14 (35%) 

Was available to students 
(Bandura & Lyons, 2012; 
Garza, 2009) 
 

“[The instructor] is always available to answer 
questions.” 

8 (20%) 
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Reflected a kind 
disposition through 
actions (Garza, 2009) 

“Our instructor is always kind and welcoming. 
She is also very approachable and never yells 
at students.” 

8 (20%) 

Involved Students and Checked for Comprehension 
When describing the impact of their instructor on their SB, many women described the ways 

that the instructor involved students in the lesson. For example, one woman stated, “[My 
instructor] encourages everybody to participate and share their ideas.” Another woman noted, 
“[The instructor] usually engages with the class as he lectures, which keeps us more attentive and 
feeling valued.” More specifically, other women reported their instructors encouraging them to 
interact with their classmates during group work. One woman said, “Our math instructor 
encourages us to work with each other regularly. She encourages us to talk.” Another reported, “I 
think the group work she has us do does a lot for my social interactions with my classmates and I 
also think she tries her best to make sure everyone is engaged in class.”  

Women also identified ways in which their instructor would check to see if they were 
understanding the material. For example, one woman reported, “[My instructor] asks us 
questions constantly,” referring to interactive lecture, and another stated that her instructor 
“checked our work and made sure we understood what was going on.” Some women described 
this in the context of group work – as students worked on problems together, the instructor 
would circulate and check in at the different tables to see how students were doing. As one 
woman noted, “[My instructor] approaches me during group work to make sure I am on track 
with the material.” Another woman reported, “[My instructor] is great at getting to every table 
and speaking with students while we’re doing group work.” These checks for comprehension 
made participants feel like the instructor cared whether they understood the material or not. 

Provided Help During a Teaching Episode 
In many cases, those checks for understanding led to another common theme. Many women 

described their instructor’s efforts during class to help them learn as supportive of their SB. 
Women reported that when they had questions about the material, their instructor provided clear 
and thorough explanations to help them understand. For example, one woman said, “One time, I 
was struggling to solve a problem in class and I asked my instructor to help me. He made me 
understand the concept the second time around and told me he would help me understand the 
concept as many times as needed.” Another woman echoed this idea: “[My instructor] makes 
sure we feel the content in our hearts and does not just throw content at us... She explains it very 
thoroughly and makes sure that you understand it.” 

Some women (n=5, 13%) reported on receiving help during group work specifically. One 
woman described the instructor providing help after checking for comprehension: “During group 
work, the instructor goes around and makes sure everyone is on the right track, and if not, they 
go and help them.” Further, another woman said: 

[My instructor] always walks around to talk with us during group work and doesn’t give 
us a hard time if he sees something wrong. He sticks there and works with the student 
even if it means giving a little extra group time. 

This one-on-one attention during group work is something that made participants feel supported. 

Establishing a Safe and Encouraging Environment 
Some women explained that the safe and encouraging environment the instructor established 

contributed to their SB. In their descriptions, some reported feeling comfortable and not feeling 
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stupid or judged. For example, one woman shared, “She explains and teaches things in a way 
that makes me feel more comfortable being in the class.” Other times, they mentioned that their 
instructor reassured them when they were incorrect. One woman said, “She doesn’t make us feel 
bad about getting something wrong.” Another noted, “He explained why I did poorly without 
making me feel like an idiot.” The instructors made them feel safe to make mistakes and kept 
them from feeling stupid or inadequate. 

One of the ways instructors can establish a safe and encouraging environment is by 
continually providing words of encouragement (e.g., Banduras & Lyons, 2009). In describing 
what their instructor did to support their SB, several women commented on the encouragement 
they received from their instructor. Participants reported their instructors communicating that 
they believed in students’ potential and ability to succeed in the course. For example, one woman 
explained, “[My instructor] encourages us and sees our potential even if we don’t see it 
ourselves.” Another reported, “[My instructor] assured us on the first day of class that he 
believes anyone can learn this material and we can all pass the class.” 

Showed a Personal Interest in Students’ Well-being 
Some women reported that their instructor supported their SB by showing a personal interest 

in them and getting to know their students as people. For example, one woman stated, “[My 
instructor] wants to get to know all of her students. She has spoken to me not only about math, 
but also empathized with me when I said that I miss home.” Another woman reported, “[The 
instructor] remembers who I am and details about myself so I feel like I am seen despite being in 
a larger sized class.” Others reported times that the instructor would relate to them by sharing 
their experiences as students. One woman said that her instructor “related his experiences back to 
ours and explained that even he had struggles with the material that we do,” which helped her 
feel included. Another woman reported that her instructor was “understanding of what we are 
going through in and out of class.” Relating to students and forming personal connections with 
them, despite the larger class size, made these women feel like they belonged. 

Was Available to Students Outside of Class 
Some women explained that their instructor supported their SB by being accessible and 

available to students. These responses were similar to those coded as provided help during a 
teaching episode but specifically mentioned the instructor as “always there” for them or 
described the instructors’ availability outside of class. For example, one woman reported, “[My 
instructor] is always available to answer questions and will spend lots of time making sure you 
understand.” Another woman noted, “My instructor is very supportive whenever I contact him. 
He provides me with any answers to any specific questions that I have.” Other women stated that 
their instructor was “open to helping outside of class,” and “there if we do have questions.” 

Reflected a Kind Disposition 
Finally, some women reported that their instructors supported their SB by being kind, 

approachable, or positive. For example, one woman reported, “[My instructor] is super 
approachable and cares about students.” Some women described the instructor as kind in 
conjunction with some other way they showed care. One woman said, “[My instructor] is a 
positive person and really pushes for everyone to get an A or B in the class. This shows she 
really cares about her students’ well-being and learning.” Here she both describes the instructor 
as positive and reports that the instructor encourages students that they can succeed in the course, 
which is part of establishing a safe and encouraging environment. Another woman reported, 
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“[My instructor] is a sweet human who just genuinely wants you to understand the content and 
makes sure you understand it.” This woman describes the instructor’s kindness in conjunction 
with the way they provide help and make sure students understand the material. 

In summary, when asked to provide examples of what their instructor has done to support 
their SB, women tended to describe different ways that their instructor showed care. Considering 
Straits’s (2007) learning-centered versus learner-centered care, participants seemed more likely 
to discuss ways their instructor portrayed learning-centered care such as getting them involved in 
the lesson and providing help during a teaching episode or group work. Being encouraged to 
speak with their classmates and share their ideas, while also knowing they could go to their 
instructor for help made them feel like their instructor was on their side. Some women provided 
context in which the instructor showed care, which sometimes occurred during more interactive 
learning opportunities like group work and interactive lecture. Further, on occasion, participants 
seemed to view active learning opportunities and instructor care as overlapping rather than the 
context in which instructor care can be conveyed. For example, women reported that their 
instructor supported their SB by involving them in the lesson, which is the very essence of active 
learning. Women’s responses not only highlight benefits of employing active learning 
opportunities, but they provide details into how these opportunities can be enacted in a way that 
makes students feel cared for and like they belong in the class. 

Discussion 
Prior work has claimed that students can have varying experiences with active learning. On 

one hand, some scholars have found that women who engage in active learning report a higher 
SB (Griffin, 2021) and feel more cared for by their instructor (Rainey et al., 2019) than students 
who do not engage in active learning. On the other hand, other scholars have found that active 
learning classrooms can have unintended negative impacts on student experiences depending on 
its enactment (Deslauriers et al., 2019; Johnson et al., 2020). With this report, I aimed to explore 
ways in which instructors can support women’s SB outside of the learning opportunities they 
provide. Women’s descriptions of the ways in which their instructor supported their SB aligned 
with actions other scholars have identified as ways that students perceive instructor care. 

Interestingly, some of these ways of showing care suggest specific actions instructors can 
take in facilitating active learning opportunities. For example, giving students time to work on 
problems in groups or individually might support their SB because this is one way to involve 
students in the lesson. As students work, the instructor can circulate the room to monitor 
students’ comprehension, make themselves available to students with questions, and provide 
help when needed. Interactive lecture or whole-class discussion is another context in which 
instructors can involve students, check for comprehension, and provide help. In the context of 
any pedagogical practice, even traditional lecture, instructors can establish a safe and 
encouraging environment by providing words of encouragement and reassuring students that 
making mistakes is part of learning. While prior research has linked SB with instructor care and 
instructional approaches (Rainey et al., 2019), the current study contributes concrete actions 
Calculus instructors can take in the enactment of their instruction such as responding to wrong 
answers with encouragement rather than judgment and sharing belief in students’ potential. 

Future work should explore potential gender differences in portraying care via instruction. 
The current study included two instructors, one man and one woman, but all descriptions of ways 
they supported women’s SB were pooled. While both instructors were mentioned within each 
code category, it would be interesting to see if any portrayal of care was more or less prevalent 
across instructors, especially in terms of learner-centered or learning-centered types of care. 
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