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Abstract: We analyzed an episode from a course which 11 students took in the summer before 

their formal matriculation at Tufts, as part of a cohort-based program for engineering majors 

from underrepresented groups. We also conducted interviews one year later, asking students 

about their experiences in the course and the program. Based on that data, we argue that two 

aspects of students’ experience contributed to the productive dynamics of the episode and to the 

lasting value of the course: social caring and a shifted epistemological framing.  

 

The philosophic disposition we were working to develop—that of a Socratic thinker who listens 

deeply […]—was also a disposition towards others. (Vossoughi, 2011) 

 

Vossoughi (2011) presented an entanglement of intellectual activity and social relationships: Engagement in ideas, 

“working to make sense of and question” what others are saying, can support and be supported by valuing them 

as people (i.e., social caring). In this paper, we present evidence of both kinds of engagement (social and 

intellectual) within a responsively-taught college Physics course run for members of a cohort-based learning 

community (CBLC). We saw the students doing science in this case, and we invite the reader to consider the 

potential role, in the students’ doing science in this case, for synergy between the two kinds of engagement. Did 

the social engagement contribute to intellectual engagement? Vice versa? Both? 

Background 

Cohort-based learning communities 
CBLCs, like Meyerhoff and Posse (Maton et al., 2012; Epstein et al., 2015), are designed to support individuals 

from underrepresented populations in STEM during their undergraduate years through professional development, 

relationship-building with peers, staff, and faculty, and mentoring, counseling, and tutoring. A major aim of these 

programs is to promote students’ sense of belonging (Strayhorn, 2012, p. 4), which is associated with students’ 

persistence in STEM (Han et al., 2007; Seymour & Hewitt, 1997; Walton & Cohen, 2011).  

Disciplinary responsive teaching and inclusion 
Disciplinary responsive teaching (DRT) is a discussion-based pedagogy requiring students to hear and deal with 

diverse reasoning in building their own understanding. It is not explicitly designed for inclusion, and the issue of 

what needs to happen for DRT to be inclusive is an open one (e.g. Robertson & Atkins-Elliot, 2017). 

Doing-science framing 
Framing, or one’s sense of what’s going on in a given situation (Goffman, 1974; Tannen, 1993), for example in 

school, matters for learning (Scherr & Hammer, 2009). DRT is designed to promote a doing-science framing 

(Jiménez‐Aleixandre et al., 2000), like the one described in the opening quote. There are other possible framings 

(e.g. doing school) that could be activated by the same students in different situations (Elby & Hammer, 2010), 

and researchers have been working to understand what supports a given framing—what supports student 

activation of particular resources for understanding knowledge (e.g. Berland & Hammer, 2012; Dini & Hammer, 

2017). For example, a recent study found synergy between affect (about uncertainty) and a doing-science framing 

(Radoff et al., 2019), showing that a student, “Marya”, shifted in her epistemology in a way that supported and 

was supported by a shift in her affective response to uncertainty. Our argument here is similar in structure: for the 

students in the CBLC, a shift in epistemology supported and was supported by their experience of social caring 

in the course and in the program.   

Context and methods 
Bridge to Engineering Success at Tufts (BEST) is a CBLC for engineering majors from underrepresented 

populations and first-generation college students. We analyzed two types of data from a single BEST cohort. The 

first was a video recording of a class session of Physics 11, which BESTies take the summer before their formal 
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matriculation at Tufts. This video was part of a larger study to understand which features of an episode of student 

engagement in disciplinary practices may contribute to that engagement taking place. For that project, the 

instructor identified a 40-minute segment as such an episode and had it vetted by scientists and science education 

researchers. We constructed a detailed narrative (Derry et al., 2010) of what took place and applied interaction 

analysis (Jordan & Henderson, 1995), following the methods of Watkins et al. (2018). For the present paper, we 

consider a 10-minute portion of that episode, which we call “the case.” We also analyzed an interview, conducted 

one year later, with each member of the cohort. We started each interview by asking to hear anything that students 

wanted to share about their experiences in science and math courses and BEST in general. Later in the interview, 

we played a minute-long videoclip from the episode as a prompt for reflections and reactions. We transcribed and 

summarized each interview, working to capture main themes and include illustrative quotes. We then looked 

across the summaries for common themes.  

Results and analysis 
We saw evidence for several contributions to the students’ doing science within the case. One such contribution 

was that the class had established norms of eliciting and focusing on each other’s thinking—norms which both 

support and arise from an epistemological framing that is productive for doing science. This doing-science framing 

is most clear in participants’ apparent relationship to their own and each other’s thinking. Participants voice their 

own thinking even when it apparently conflicts with the thinking of others. This is especially apparent in 

Mischael’s contributions. Participants also treat each other’s thinking as sensible and work to bring it into 

coherence with their own and others, even when that thinking leads to what is known to be a wrong answer. This 

is especially apparent in Korri’s contribution. Participants’ work to bring disparate thinking into coherence 

involves various activities (and activation of various resources) consistent with a doing-science frame. These 

include invoking intuitive touchstones such as tangible analogies, thinking about the conditional nature of the 

focal phenomenon (see contributions from Mischael, Kimmee, and Derrick), and connecting physical situations 

to mathematical concepts such as limits (see Joel’s contribution). 

In the interviews, we saw additional evidence of the doing-science framing. Also, consistent with what 

we saw in the case, we heard from every student about friendliness within the class and in general within cohort. 

These two features—social caring and a productive epistemological framing seemed to interact productively. 

Here’s one student, Yan, describing the interplay between the two features (of a doing-science framing and social 

caring): 

 

It wasn't just going into class and he would just write a bunch of stuff on the board, and be like, 

"Alright, memorize this." It was more like, "Alright, I'm gonna hit this volleyball and this 

bowling ball with a hammer… What's gonna happen?… What's really happening in the 

picture?" And everyone has their own thinking, everyone talks a little bit and says, like, "No, I 

disagree with you," but respectfully. And he lets us talk freely and you realize there's a lotta 

perspectives in the room. And everyone—they're friendly… And we're kinda just challenging 

each other. 

 

For Yan, the classroom space is one in which opposing ideas and arguments are welcomed and encouraged, and 

in which the overall purpose is to generate coherence among the voiced ideas, and which at the same time is 

“respectful” and “friendly”. Below, another student, Adolfo, describes an intra-cohort friendliness which extends 

beyond class time: 

 

We had everyone—I had all the other BESTies who were going through the same thing as me, 

right? They had questions. They're the same questions I did. We all got together. We would do 

homework. We would interact with each other, make sure we were all doing OK, make sure we 

were all understanding what was going on… [W]e kinda became a community together, 

studying together, doing homework together, and we got to know each other really well. 

 

All of the other BESTies expressed a similar kind of closeness with each other, support in academic and 

extracurricular contexts, and mutual benefit, and described it as developing during the summer program, including 

within their academic experiences. From these data, we see disciplinary substance of social caring: a theoretical 

alignment between social caring—caring about each other—and productive epistemological framing—caring 

about each other’s ideas and pursing coherence amongst them. 
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Discussion and implications 
CBLCs and reformed pedagogy, to-date, attend primarily to different forms of belonging: CBLCs focus on helping 

students feel as though they belong in STEM (e.g. Goldman, 2012; Maton et al., 2016), and reformed pedagogy 

focuses on convincing students that their ideas and confusions and questions belong there (e.g. by shifting how 

students understand and experience what takes place in their STEM classes, their framing (Tannen, 1993), 

especially as that framing concerns knowledge (Elby & Hammer, 2010)). Based on the data, we conclude that 

these efforts can support each other: social caring, intentionally fostered by CBLCs, can support productive, 

shifted epistemologies, and a reformed course that promotes the expression of these epistemologies can serve as 

a site for the growth of caring social connections. We have evidence that participants in this episode engaged 

authentically in the pursuit of coherent understanding and grew strong supportive social connections with each 

other. We suggest that that engagement was supported by an alignment between doing science, which involves 

attention to arguments, and social caring, which involves intellectual kinship.  

 Several related approaches to inclusion in K-12 classrooms have emphasized the importance, to student 

learning, of personal connections with students (e.g. Ladson-Billings, 2009; Gay, 2010; Emdin, 2011). These 

approaches vary in their way of forming those connections and therefore in the extent to which they align with 

this case. One core idea of culturally responsive teaching (Gay, 2010), for example, seems to be to shift the content 

to match the cultural backgrounds of the students. We did not see that kind of matching in this case: course topics 

were from the conventional curriculum. If there was a cultural matching in this case, we argue that it was because 

the culture of science that was established within and through the class was inclusive of differences among 

individuals; at its best, science can be a culture described by Vossoughi as one in which individuals and their ideas 

are “to be treated with an open and careful spirit, with seriousness as well as critique—in short, with dignity” 

(Vossoughi, 2011). The case also had some alignment with another inclusive pedagogy, reality pedagogy (e.g. 

Emdin 2011). One core idea of reality pedagogy seems to be explicitly including students in decision-making 

about how class is run through out-of-class teacher-student conferences. While responsive teaching does not 

necessarily explicitly involve students in decision making about how class is run, students in a responsively taught 

class do affect the content and flow of the class. And in the focal case, several students spoke of how impactful it 

was to feel some control over the moment-to-moment content of the class. 

Overall, through the case, we became aware of deep alignments between DRT and existing approaches 

to classroom inclusion. Practices in alignment include emphasizing expectations of students’ productive resources 

for learning, the need for students’ agency, and teacher listening for and engaging with students’ reasoning (see 

for e.g. Robertson et al., 2015; Ladson-Billings, 2009). By enacting these practices as part of DRT, then, the 

instructor in this case implemented practices already thought to promote inclusion. We interpret the fact that there 

was meaningful inclusion in this case as supportive of the idea that these practices can promote inclusion in college 

science. 

Although in this case we considered only at a single cohort, in a single class, we see possible implications 

of our data and analysis for CBLCs and for college science courses more generally. Maybe institutions with 

CBLCs can better support the social caring that’s at the core of CBLCs theory of change by shifting classroom 

approaches from those that emphasize instructor explanations to ones that bring out and help coordinate student 

thinking. And maybe instructors of reformed courses can better support students’ productive epistemological 

framings by attending to emergent social dynamics in their courses, themselves exhibiting and promoting, 

amongst students, social care. We see the data as highlighting the potential benefits of coordinating these shifts 

with each other. 
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