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I. Introduction 
Teaching that attends and responds to the substance of student thinking as it arises 

during instruction can enhance student learning (Black & Wiliam, 1998; Empson & Jacobs, 
2008; Fennema, et al, 1996; Goldberg, 2012; Kersting, et al, 2010; Pierson, 2008; Saxe, 
Gearhart, & Seltzer, 1999) and attitudes (Carpenter, et al, 1989; Carpenter, et al, 2000) and 
promote classroom practices consistent with those of the scientific community, such as 
dialogue and argumentation (Lemke, 1990; Pierson, 2008; van Zee & Minstrell, 1997a) and 
distributed authority for assessment (Coffey, et al, 2011; Gallas, 1995; Lemke, 1990; Levin, 
2008). Building on Coffey et al. (2011), we define the substance of a student’s thinking as the 
meaning the student intends to convey, not only the alignment of what they say and do with 
canonical concepts and vocabulary. In attending to substance, responsive teaching looks for 
connections between (1) the students’ reasoning and actions and (2) core ideas and practices of 
the discipline, seeking to find the sensibility and productivity in students’ reasoning 
(Duckworth, 2006), even when it may not be immediately obvious. 

Given the importance of responsive teaching, the education research community is trying 
to figure out how to foster and assess responsive teaching, which in turn requires us to 
conceptualize what counts as progress toward greater responsiveness. As discussed in Section 
II, much of the work in the teacher noticing/attention/responsiveness literature to date 
describes responsive teaching in terms of levels (or a spectrum) with greater responsiveness 
consisting of more attention to substance instead of (in)correctness and more responses 
focused on interpreting instead of correcting students’ ideas. These accounts tend to treat an 
episode of teaching as “more” vs. “less” responsive, or as “responsive” vs. “not responsive,” 
and some accounts characterize specific teacher moves as more responsive than others, 
without taking into account the context in which those moves are embedded.  

In this chapter, using our analysis of a middle school teacher’s foci of attention during an 
extended classroom episode, we seek to refine—and in some ways challenge—these senses of 
what counts as progress toward greater responsiveness. We show that one teacher’s attention 
shifts not between substance and correctness, but rather, between multiple facets of the 
substance of student thinking. These shifts in attention occur over timescales of minutes or 
even seconds. Further, we argue that a given focus of attention as manifested at different 
points in the classroom episode plays different roles in furthering the teachers’ goals and the 
students’ engagement in scientific practices. From this illustration of the layered, multi-faceted 
nature of the substance of student thinking and of teacher attention to that substance, we add 
to the literature on responsive teaching by 

• challenging developmental accounts of responsive teaching that assume teachers 
pass fairly predictably though levels (stages) of responsiveness. 

• problematizing levels-based conceptions of—and assessment schemes for— 
responsiveness that associate a given (de-contextualized) focus or attention or 
kind of response with the teacher’s degree of responsiveness.  

• arguing that expert responsive teaching is defined in part by the teacher’s meta-
level responsiveness about what foci of attention and response to foreground in 
the moment, in concert with both the teacher’s goals and the students’ activities. 
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II. Situating our case study in the literature 
Since this volume includes a comprehensive review of literature on responsive teaching 

(see Chapter 2), here we briefly describe how our analysis fits into and adds to prior work.  

A. Our work highlights the multi-faceted nature of the substance of student 
thinking and of teacher attention to substance. 

Researchers studying teacher responsiveness rarely distinguish among the various 
facets of disciplinary substance within student thinking. Attention and responsiveness to the 
substance of student thinking is instead defined in opposition to other foci of attention, 
usually canonical correctness. Such analyses treat teacher attention to substance as “on” or 
“off” or as “more” or “less.” This becomes apparent particularly in: 

• Evidentiary distinctions between attention and inattention (Crespo, 2000; Davis, 
1997; Goldsmith & Seago, 2011; Levin, Hammer, & Coffey, 2009; Levin & Richards, 
2011; Sherin & van Es, 2009; van Es, 2011; van Es & Sherin, 2008, 2010). For 
instance, Levin, Hammer, and Coffey contrast inattention and attention, saying that in 
order to count as responsive to the substance of student thinking,	   “the [teacher’s] 
response or report must focus on the sense of the [student’s] idea from the student’s 
perspective”; it cannot “notic[e] and respon[d] only to correctness.”	   Paralleling this 
distinction, researchers generally characterize interpretive teacher moves as 
responsive, whereas evaluative moves are not (or are less so).  

• Characterizations of teachers’ moves as more or less responsive (Brodie, 2011; 
Empson & Jacobs, 2008; Lineback, 2012; Pierson, 2008). Brodie and Pierson both 
categorize teachers’ follow-up moves into different levels of responsiveness. For 
instance, according to Brodie’s scheme, pressing the student for more information 
about his or her idea is categorized as more responsive than eliciting something 
specific (in many cases pre-determined) from a student, even if related to the student’s 
idea, because targeted elicitation may narrow the student’s contributions. Lineback 
focuses on a different aspect of classroom interaction – teachers’ conversational 
redirections – but still depicts particular redirection moves as inherently more 
responsive than others.  
Empson and Jacobs formalized such shifts toward greater responsiveness into a 
progression in listening expertise, in which teachers generally move from directive 
listening (where the teacher focuses on alignment between a student’s idea and an 
expected response and actively seeks to elicit the expected response) to observational 
listening (where the teacher passively listens to students’ ideas without seeking to 
extend them) to responsive listening (where the teacher actively probes students’ ideas 
and seeks to understand and build on the details). 

These distinctions and coding schemes offer researchers and practitioners ways to decide 
whether a teacher is attending and responding to the substance of student thinking and start 
to unpack ways in which a teacher may do so. However, they do not address the multi-
facetedness of “substance” or of teacher attention to it – a notable absence given the 
complexity and richness of cases in the literature that we review next. 

In articulating multiple facets of the substance of students’ thinking to which Mr. S, 
the teacher in this chapter, attends at different moments, and by situating shifts in Mr. S’ 
attention within coarser-grained instructional foci, we complement existing practitioner 
accounts (Ball, 1993; Chazan & Ball, 1999; Hammer, 1997; Lampert, 1990; Rosebery & 
Warren, 1998) and case studies (Maskiewicz & Winters, 2012; Richards, Gupta, & Elby, in 
preparation; Schifter, 1996; Schifter, 2011) that depict teachers’ attention to numerous – 
and at times, conflicting – aspects of what students are saying and doing. For example, Ball 
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(1993) describes her attention to three different “components of mathematical practice 
[within the flow of her classroom activity]…: the content, the discourse, and the 
community in which content and discourse are intertwined.” She writes about the dilemmas 
she faced when in choosing among them, particularly when they seemed to conflict, 
offering examples of community-negotiated consensus that are canonically incorrect. She 
says,  

“If children believe that zero is not a number, and they are all convinced and agree, 
what is my role? If all the fraction models I can think of still mislead and distort in 
some ways, what should I do? When students construct a viable idea that is, from a 
standard mathematical perspective, reasonable but incorrect, how should I 
respond?”  

Likewise, Hammer (1997) attends to multiple different facets of the substance of student 
thinking, including the epistemic status of certain ideas, the content of students’ ideas, 
students’ participation in scientific practices such as experimentation and argumentation, 
etc. Although not the explicit focus of these case studies, we draw on them to make our 
case that substance – and teacher attention to it – is multi-faceted.  

B. Our work informs notions of progress and assessment of responsive teaching. 
One potential challenge to assessing responsive teaching is that apparent shifts in 

responsiveness may represent fluctuations rather than stable progress. Research has noted 
the variability of teacher responsiveness over multiple timescales (Lau, 2010; Levin, 
Hammer, & Coffey, 2009; Russ & Luna, 2013), with teachers shifting into and out of 
attending to student thinking even over the course of minutes in the classroom. Other 
research highlights general trends in teacher responsiveness over time (e.g., Fennema et al., 
1996; Sherin & van Es, 2009), but they also note fluctuations worth exploring and 
understanding. For instance, in describing the classroom practice of teachers in their video 
clubs, Sherin and van Es note that “the practice of attending to student ideas had become 
more established, though they continued to either directly dismiss an idea raised by a 
student or to simply not probe the idea in class” (p. 31). 

Furthermore, it is not obvious to us what should count as evidence of progress or of 
expertise. As described above, researchers studying responsive teaching tend to define 
certain approaches or moves as more or less responsive than others, and assess progress 
largely by frequency counts, averages, or proportions – how often or how much of the time 
is the teacher pressing versus eliciting, to use an example from Brodie’s (2011) scheme. In 
addition to the concern that averaging might mask important fluctuations in teacher 
attention, we echo a call articulated by Chazan and Ball (1999): 

Rather than taking a prescriptive view of appropriate teacher moves and style, we 
argue for a more pragmatic approach in which teacher moves are selected and 
invented in response to the situation at hand, to the particulars of the child, group or 
class and to the needs of the mathematics (p. 7). 

In other words, it might not be the case that press is always preferable to elicit – it depends 
on the particulars of the context. Not only this, we question whether frequencies, averages, 
and proportions capture either the expertise itself or shifts toward it, and authors who use 
these measures often take for granted that more often or “higher,” on average, constitute 
progress.  

We urge the research community toward detailed analysis of empirical case studies as 
a means of continuing to flesh out our intuitions about what constitutes progress in 
responsive teaching, before we decide how to assess it. This chapter contributes one such 
case study that informs notions of progress and assessment by showing (i) that a teacher’s 
attention can shift over short timescales, (ii) that the focus of attention can shift among 
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multiple facets of the substance of student thinking, and (iii) that these finer-grained shifts in 
teacher attention are embedded in coarser-grained attentional coherences. We use these 
results, along with practitioner accounts from the literature, to propose an additional 
component of progress toward expert responsive teaching: the teacher’s flexibility with 
respect to which facets of the substance of student thinking to attend and respond to in the 
moment, in addition to whether or not the teacher is responding to the substance of 
student thinking in the first place. 

III. Research Methods 
A. Classroom context 

In the episode featured in this chapter, Mr. S’ seventh-grade students discuss the 
question, “If you’re walking with keys, and you want to drop the keys into a small trash can 
sitting on the floor, should you release the keys before the container, over the container, or 
after the container?” Mr. S had set aside the entire class period for discussion, as he did 
every Monday. He organized the students into a “fishbowl” in which an inner circle of eight 
students initially discussed the question while the rest of the students listened. The part of 
the discussion we analyzed lasted for approximately sixteen minutes; we provide the full 
transcript in the Appendix. 

In her dissertation, Richards (2013) classifies this episode as an exemplar of relatively 
stable responsive teaching over an extended period of time, using tools and evidentiary 
bases from studies reviewed above (Brodie, 2011; Lau, 2010; Levin, 2008; O’Connor & 
Michaels, 1993; Pierson, 2008; van Zee & Minstrell, 1997b). Richards argues that Mr. S’ 
attention is focused on students’ causal storytelling—the extent to which students are giving 
mechanistic explanations for why the dropped keys would behave as predicted and the 
substance of the stories that students offer. 

B.  Episode selection 
We initially chose this particular episode because we expected it would help us to 

flesh out our intuitions about assessing responsive teaching, the original goal of our 
collaboration. Richards argued in her dissertation that Mr. S’ responsiveness in this episode 
was different than his responsiveness a year earlier when teaching a similar lesson, making it 
plausible that characterizing these differences would provide insight into fleshing out 
notions of progress and/or expertise.  

As we watched the episode, we noticed a relatively abrupt and significant shift in Mr. 
S’ attention in the middle of his conversation with his students. As we looked more closely, 
we came to believe that Mr. S’ attention shifted repeatedly on short timescales, while still 
maintaining an overall focus on the substance of student thinking. These foci and the shifts 
between them quickly became the focus of our analysis. Admittedly, we were primed to 
notice and focus on shifts in attention because of our original interest in figuring out ways 
of assessing responsive teaching that are attentive to the dynamics of a teacher’s attention. 
However, we felt that the shifts in Mr. S’ attention were not completely idiosyncratic; 
looking more closely at other classroom examples of teacher attention and responsiveness 
generated similar discussions of variability. Thus, we expected our analysis of Mr. S’ key 
drop episode to yield theory-building insights about teacher responsiveness more generally. 

C.  Analytic flow 
First, in the spirit of interaction analysis (Derry, et al., 2010; Erickson, 1986; Jordan & 

Henderson, 1995), we watched segments of the episode together and debated the foci of 
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Mr. S’ attention at different moments. After several hours of this group analysis, we 
systemically analyzed the transcript as individuals, highlighting and characterizing natural 
shifts in the discussion as defined by discourse analytical markers (Schegoff & Sacks, 1999; 
Stivers & Sidnell, 2005; Van Dijk, 1997) – places where a new conversational segment 
began or Mr. S made or accepted a bid for a new topic of conversation. Comparing notes, 
we noticed that (1) often, the shifts we identified reflected different timescales but (2) there 
was significant overlap in how we segmented the episode and in our characterizations of 
the foci of Mr. S’ attention in each segment. Notably, we all saw the fine-grained foci of 
attention as nested within coarser-grained foci of attention. Through further discussion, we 
reached an initial consensus about how to segment the transcript. Further refinements to 
the timing of the shifts and the characterization of the segments grew out of the writing of 
each subsection of the chapter by different authors. Although we strove to stay open to 
different interpretations of the data, our sense of Mr. S’ overarching, coarse-grained focus 
of attention in the episode as a whole (from Richards’ dissertation) undoubtedly influenced 
our analysis. 

After drafting the Analysis sections, we looked at video of stimulated recall interviews 
(Lyle, 2003) that Richards conducted with Mr. S for her dissertation research. In these 
interviews, the two of them watched and discussed video of the key-drop episode, pausing 
the video regularly for Mr. S to discuss the students’ thinking and his own actions. As briefly 
discussed below, Mr. S’ reconstruction of his rationale for the lesson as a whole and for 
particular moves he made aligned well with our own analyses.  

IV. Analysis, Part 1: Mr. S’ attention shifts between multiple 
foci within the substance of student thinking, on short 
timescales. 

We identified four primary foci of attention that Mr. S foregrounded and shifted among 
on short timescales, sometimes even within a given speech turn. Figure 1 illustrates our 
breakdown of the entire episode and highlights the variability within Mr. S’s attention and 
responsiveness to student thinking. 

 
In what follows, we provide examples of each of these foci of attention and highlight in what 
ways each is attentive and responsive to the substance of student thinking. We also illustrate 
how shifts between foci may be either teacher-initiated or student-initiated in responsive 
teaching. 

A.  Focus A: Students’ interpretation of the scenario under discussion 
Periodically throughout the episode, Mr. S noticed when students were not thinking 

about the specified key-drop scenario, attending to the meaning they were making of the 
scenario itself, and he clarified the scenario he was asking students to consider by 
(re)explaining it, bounding it, and/or attempting to show why it is realistic and/or valid. For 
instance, when Kendra asked, “Are you tossing it or just dropping it?” (line 39), Mr. S re-
explained that “you’re just dropping it” (line 40). He bounded the scenario when he sensed 

Figure 1. Fine-grained breakdown of  the focal episode
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students were talking about different variations, like when Chavez suggested that the keys 
were dropped by someone who was running instead of walking (lines 211-212). Such 
clarifications on Mr. S’s part demonstrated attentiveness to students’ questions and 
explanations and active involvement in keeping students on the same page throughout the 
discussion. 

Mr. S also faced several challenges to the scenario’s validity. For example, when Mr. S 
presented the scenario at the beginning of the episode, Evan immediately asked, “Is that a 
trick question?” (line 2), to which Mr. S responded that it was not (lines 3 and 5). Later, he 
defended the realism of the scenario by elaborating on it: in line 84, Drake asked why the 
person throwing away the keys did not instead stop and put the keys in the trash can, rather 
than dropping them in while walking. Mr. S responded that the person did not want to stop 
because he was in a hurry (line 86). Drake challenged the scenario again by asking why the 
person didn’t just keep the keys in his pocket until the next day (line 89). In response, Mr. S 
created a scenario in which the person’s job was to throw away trash all day and therefore 
he did not want to stop at each trash can (line 90). As evidenced by this exchange, Mr. S 
elaborated upon the original key-drop scenario multiple times in an effort to make it more 
psychologically and/or socially realistic, in response to expressed confusion or resistance 
from students. 

B. Focus B: The content of students’ ideas 
Mr. S also attended to the content of students’ ideas – how they were taking up and 

making sense of the question and connecting it to their everyday experiences – including 
whether students were offering their own ideas (as opposed to ideas from authoritative 
sources). He responded by promoting sharing of their own ideas, including cases in which 
students were not offering the kinds of causal stories Mr. S sought to draw out. For 
instance, early in the discussion, Mr. S redirected Drake when he interpreted him as offering 
a definition rather than his own idea: 

Drake:  Because, uh, weight is the amount of gravity pushing it down? (line 17) 

Mr. S:  Weight is the amount of gravity pushing it down, okay. And what does that 
have to do with me dropping it- you said above, right? (line 18) 

Here, Drake tentatively defined weight. Mr. S repeated Drake’s definition, then asked him 
to relate it to the scenario at hand and his own previous idea – “you said above, right?” In 
doing so, he invited Drake to articulate more about what he (Drake) thought would happen 
with respect to the proposed scenario. 

Mr. S also pursued student ideas that were neither causal/mechanistic, nor direct 
responses to his question. For example, in the extended interaction captured by lines 50-61, 
Teresa initially talked not about whether to drop the keys before, above, or after the trash 
can, but about the fact that some people have bad aim, miss the trash can, and then do not 
pick up their mess (lines 50 and 53). Mr. S initially encouraged her participation by 
revoicing her idea (“So some people don’t play basketball very well…,” line 52) and then 
requesting clarification (“They might need to be guided to the location, is that what you 
mean?”, line 54). After Teresa restated her ideas (line 55), Mr. S elicited her answer to the 
original key-drop scenario in a way that connected to her ideas but did not press her for 
mechanism: “So Teresa, you said some people have bad aim, so those people who have bad 
aim, should they drop it before they get to the container, or above, or after?” (line 56). In 
summary, in this exchange, Mr. S attended to the substance of the ideas that Teresa offered 
and connected these ideas to the original scenario, but he did not push her to flesh out a 
causal story. 

At times, even when students offered the beginnings of mechanistic reasoning, Mr. S 
focused more on encouraging contributions than on pressing for more detail. For instance, 
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in line 49, Kendra asked a question about whether you’re tossing or dropping the keys. 
After Mr. S responded, Kendra said “Oh” (line 42) and made no further bid to talk. Mr. S 
encouraged her to offer her ideas by then asking, “Does it matter if I toss it versus drop it?” 
(line 43). Kendra’s response contains hints of a causal story, that tossing the keys gives it a 
force: “If you toss it, it has more force? And if you just drop it, it just goes straight 
((gestures down))” (line 46). Mr. S, however, did not pursue what Kendra meant by “force” 
or how it affects the keys’ motion. He responded instead to the phenomenon Kendra 
discussed, not the underlying explanation: “So if I toss it, then it won’t go the same way as if 
I just drop it?” (line 47). When Kendra affirmed that Mr. S correctly summarized her view 
(line 48), Mr. S turned his attention to another student. In attending to the phenomenon 
rather than the causal story in Kendra’s remarks, and in calling on another student instead 
of pressing further on Kendra’s ideas, Mr. S demonstrated a focus on encouraging and 
eliciting students’ ideas instead of pressing for causal stories. 

C. Focus C: Beginnings of causal stories 
Mr. S also noticed the beginnings of causal stories in students’ ideas and tried to draw 

them out. For instance, after Mr. S’ exchange with Teresa in lines 50-61, he reoriented the 
class to Cooper’s explanation from earlier in the discussion: “So now let’s, we want to get 
back to – why, why above? Cooper, you had some explanation why, what’s the reason for 
it?” (line 61). By asking “why” and “what’s the reason for it,” Mr. S asked for more than a 
restatement of where Cooper thinks the keys should be dropped; he asked for an 
explanation. Cooper responded, “Because the gravity, like, because of its weight, the gravity 
will push it down, it’ll like fall directly in” (line 62). Mr. S then asked the rest of the class, 
“Is there any other reason why it will - why we should drop it above?” (line 63, emphasis 
added), indicating that he both (a) attended to and accepted Cooper’s explanation as a 
reason, and (b) wanted students to offer other reasons, not just answers. He referenced 
Cooper’s idea again in line 72 as he continued to press students for additional reasons. 

Teresa responded that dropping it before or after reaching the can will create litter, 
and hence dropping it directly above the can contributes to “saving the world” (line 73). 
She took up Mr. S’ “why” question with an appeal to social utility, not causal mechanism. 
Unlike his previous interaction with Teresa in lines 50-61, where he did not press her for 
mechanism, Mr. S elicited a physical justification for why the object will miss the can unless 
dropped from directly above: 

 

Mr. S: So…what you’re saying, Teresa, is that the, the (pause) ((looks up)) that there’s a 
stronger likelihood if I don’t drop it above the container, it’s gonna fall on the ground, 
right? ((Teresa nods)) So… Why is it strongly likely that it’s gonna fall outside the 
container if I don’t drop it above? (pause) What’s making you more certain of it, of it 
falling out of the container if I don’t drop here ((holds keys above)), as opposed to here 
((holds keys before)) or there ((holds keys after))? (line 74) 

 

In addition to eliciting causal stories from students, Mr. S tenaciously pursued the 
development of students’ causal stories as they engaged in causal reasoning later in the 
episode. For example, after Evan, in line 114, offered that “If it [the keys] was made out of 
paper, it would float over the container and just go outside,” Mr. S continues to focus on 
Evan’s line of reasoning through line 147, despite numerous distractions, including 
recurrent behavioral interruptions, the fishbowl timer going off (indicating it was time for 
the inner and outer students to switch), a teacher walking into the room, and Drake 
repeatedly interjecting his disagreement with Evan (see lines 127, 134, 137, and 139) while 
waving his hand in Mr. S’ face to get his attention. Moreover, the evolution of Mr. S’ 
interaction with Evan highlights his pursuit of causal stories. Mr. S started by clarifying 
where Evan would drop the keys (line 122) and followed up with repeated presses for Evan 
to explain why (e.g., “Why, Evan, would I drop them before if they’re lighter?” in line 132; 
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see also lines 125 and 128). In line 133, Evan responded that you would need to drop the 
keys before the container “because of the force of the movement.” Mr. S asked Evan to 
clarify, “What force?” (line 135), and when Evan offered gravity in line 136, Mr. S pressed 
him for increasing detail in his next few speech turns. Here, we provide only Mr. S’s and 
Evan’s exchanges from lines 138-147 to show how the conversation progressed: 

Mr. S:  Gravity, what about gravity? (line 138) 
 

Mr. S:  Evan, what do you say about gravity? (line 142) 
 

Evan:  ((shrugs)) I don’t know (line 143). 
 

Mr. S:  What effect does gravity have on it… if the keys are lighter? (line 144) 
 

Evan:  It’ll allow it to move in front and- in front of the trash can (line 146). 
 

Mr. S:  Gravity’s gonna move it in front of the trash can? How does it do that? 
How does it do that? (line 147) 

Despite Evan’s not responding to Mr. S’ question in line 138 and his “I don’t know” in line 
143, Mr. S persisted in pressing Evan to flesh out his story. When Evan indicated in line 
146 that gravity would move the keys in front of the trash, Mr. S explicitly asked him to 
explain how gravity would do that (line 147). This attention to and pursuit of mechanisms 
underlying specific students’ explanations characterized Mr. S’s focus on causal stories. 

D. Focus D: Relevant causal factors 
At times, Mr. S noticed and focused on relevant causal factors implicated in students’ 

ideas and responded by highlighting them. In line 109, Mr. S highlighted the weight of the 
keys, a factor cited previously by students as affecting the keys’ motion (e.g., Cooper’s 
statement in line 62). He altered the scenario so that the keys were made of plastic or paper 
(line 111), and students began to offer ideas about falling slowly and floating (lines 114-
115). Then Kendra asked a question: 

 

Kendra: Is it windy outside? (line 117) 
 

Mr. S: Oh, so we’re throwing in other variables. Windy, how would the- (line 118) 
 

Mr. S took up Kendra’s question as her offering a variable to consider, contrasting with his 
earlier treatment of one of Kendra’s questions as her seeking clarification. In lines 39-40, 
Kendra asked, “Are you tossing it or just dropping it?” (line 39), and Mr. S clarified that 
“you’re just dropping it” (line 40). In this earlier exchange, Kendra’s question about the 
scenario was taken as such and answered. In lines 117-118, however, he took up Kendra’s 
question about whether it’s windy outside as a suggestion of another variable worth 
considering. 

In lines 169-173, Mr. S again focused on the factors or variables students were discussing: 
 

Kendra:  The wind is going this way ((gestures against the direction of walking)) or 
whatever way, because you have to drop it after so it can go backwards (line 
169). 

 

Mr. S:  So, so I’ve heard people talk about gravity, um, someone- now we’re into wind, 
what other factor is it? The weight would have an effect? (line 170) 

 

Kendra:  Velocity (line 171). 
 

Tim:  ((raises hand)) I have a question (line 172). 
 

Mr. S:  Veloci- yes, Tim? (line 173) 
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In this exchange, Mr. S responded to Kendra’s statement by highlighting wind as a factor to 
consider, among others, and by inviting students to offer other variables. These examples 
demonstrate attention and responsiveness to a very particular aspect of students’ ideas. 

In summary, we documented four different foci of Mr. S’ attention within this 
classroom episode, each one a facet of the substance of students’ thinking. He noticed and 
responded to (A) how students were interpreting the task at hand, (B) the content of 
students’ talk, (C) whether students were fleshing out causal stories (as opposed to mere 
predictions) about how the keys would behave, and (D) particular causal factors students 
introduced. Further, we show in Figure 1 that his attention to A, B, C, and D varies on 
short timescales, on the order of minutes or even seconds. 

V. Analysis part II: We infer coarser-grained, local coherences 
in Mr. S’ attention and responsiveness to the substance of 
student thinking. 

We also identified two broader coherences within Mr. S’ attention and responsiveness to 
student thinking during the episode:  

1. (Re)framing students’ activity toward causal storytelling about the key-drop (lines 1-109): 
Mr. S attends to the nature of students’ epistemic activity and their 
interpretations of the key-drop problem, and he tailors his responses to gently 
nudge students toward causal storytelling about the key-drop scenario, in such a 
way that takes up and responds to what students are asking and offering. 

2. Unpacking students’ causal stories (lines 118-239): Mr. S attends to the substance of 
students’ causal stories, and he tailors his responses toward encouraging 
students to flesh out their causal stories.  

Figure 2 depicts these broader coherences and how they relate to the foci described 
previously. Note that lines 109-118 are not included in either coherence; this section 
corresponds to the abrupt shift that first caught our attention in the episode and seems to be 
transitional in nature. 

	  
  

Although (re)framing students’ activity toward causal storytelling about the key-drop and unpacking 
students’ causal stories are both foci of attention and response, like A through D above, we call 
them “coherences” to underscore the following claims: 

• The finer-grained foci of attention embedded within each of the larger-scale 
foci of Mr. S’ attention and responsiveness (see Figure 2) are consistent with – 
and cohere to form the substance of – the broader-scale foci. 

• Each coherence helps to explain the shifts between the finer-grained foci of 
attention embedded within the coherence. 

Figure 2. Coarse-grained coherences in the focal episode
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• Each coherence helps to define and explain the role played by the embedded 
finer-grained foci in the classroom discourse. 

In brief, we claim that attributing these coarser-grained coherences of attention and response 
to Mr. S provides additional descriptive and explanatory power beyond that provided by 
attributing the finer-grained foci of attention A through D. Not only this, our sense that these 
finer-grained foci of attention cohere with (and may be in the service of) coarser-grained foci of 
attention and responsiveness problematizes the association of specific, turn-by-turn dicourse 
moves with “high” or “low” responsiveness, as we will discuss in detail in Section VI. 

In deciding on the substance and boundaries of the two coherences, we attended to (i) 
the consistency between the proposed coherence and the finer-grained foci of attention—and 
shifts between them—subsumed by the coherence; and (ii) the proportions of various foci (A 
through D) within the broader coherences. Later, as discussed below, we checked our 
attribution of coherences against Mr. S’ reconstructions of his goals and interpretations of 
students’ thinking from the stimulated recall interview. 

  

A. Coherence 1: (Re)framing students’ activity toward causal storytelling about 
the key-drop 
Consi s t ency  be tween  the  f iner -gra ined  fo c i  and the  coherence  

In lines 1-109, Mr. S' attention shifted between foci A, B, and C, with most emphasis 
on focus B (see Figure 2). The way in which Mr. S instantiated focus B is consistent with an 
overarching attention to whether students are framing their activity as causal storytelling (as 
opposed to fact-spouting or “getting to the right answer”). For example, Mr. S both 
focused on whether students were articulating their own ideas, as in the exchange with 
Drake in lines 17-18, and pursued ideas that fell outside the question he had initially posed, 
such as Teresa’s idea about people having bad aim (see lines 50-61). We—and Mr. S, as 
discussed below—see this interaction with Teresa as consistent with (re)framing students’ 
activity toward causal storytelling about the key-drop because, before a student can engage in 
offering her own mechanistic ideas, she needs to feel safe in offering her own ideas at all.   

Mr. S' focus on clarifying the scenario under discussion (Focus A) and on pursuing 
causal stories (Focus C) were also consistent with (re)framing students’ activity toward causal 
storytelling about the key-drop. Focus A occurred when students asked clarification questions 
about the scenario (lines 39-40) or questioned the validity of the scenario. The longest 
exchange of this type stemmed from Drake asking why you would not just stop and put the 
keys in the trash can (line 85). To make the question more realistic, Mr. S created an 
elaborate scenario about someone picking up trash for a living (lines 90-92). Striving to 
make the scenario realistic is consistent with and might be particularly important for getting 
students to substantively engage with the question. Mr. S also began to push students gently 
toward telling causal stories (Focus C), repeatedly drawing the class’ attention back to 
Cooper’s idea about gravity pulling the keys down, which could signal to students that he 
was after this kind of explanation (see lines 61 and 72). Although Mr. S was primarily 
focused on getting students to share their ideas at all, he started to probe for deeper 
explanations of why the keys would behave as the students predicted, attempting to draw 
them into causal storytelling. 

 
Consi s t ency  be tween  the  sh i f t s  be tween  f iner -gra ined fo c i  and the  coherence  

The shifts in Mr. S’ attention from one focus to another also cohered with an 
overarching emphasis on (re)framing student activity. Shifts from Focus B to Focus A 
occurred when students asked questions that required clarification of the key drop scenario. 
These clarifications were important both in the sense that resolving students’ questions may 
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have enabled them to reason about the scenario and in the sense that Mr. S is being 
responsive to the questions that students consider relevant to the their making sense of the 
scenario at hand. For instance, Mr. S shifted from Focus B to Focus A when Drake asked 
why you would not just stop and put the keys in the trash can (line 85), and Mr. S strove to 
make the scenario more realistic for Drake. The subsequent transition from Focus A to 
Focus B occurred when Drake accepted Mr. S’ response and wanted to try an experiment 
(line 93). Although Mr. S initially hesitated (line 94, “Well not ((holds hands toward Drake)), 
maybe not, maybe-“), he quickly switched to pursuing Drake’s idea (line 96, “What will that, 
what will that show us?”). In each case, once Mr. S addressed the questions or concerns (A), 
he transitioned back to focusing on students’ ideas (B) – including those that went in 
directions he did not necessarily want to pursue, such as Drake’s experimentation 
suggestion—perhaps because he wanted to promote student agency as a first step toward 
promoting causal storytelling (see next subsection).  

Shifts from Focus B into Focus C occurred when Mr. S prompted students to focus 
more on why they would drop the keys before, over, or after the trash can, attempting to get 
students to expand their thinking into causal storytelling. As the conversation progressed, 
he emphasized Cooper’s explanation that gravity would pull the keys straight down (lines 61 
and 72) and pressed students who offered ideas to articulate “why” – e.g., line 67 (“Why 
would a toss make it more likely to go in as opposed to me just dropping it?”), line 74 (“But 
what, what, why, why will it fall on the ground if I drop it before or after?”), and so on. 
However, when Mr. S’ bids to articulate “why” were not taken up by students, Mr. S tended 
to encourage the non-mechanistic thinking that arose rather than press for mechanistic 
thinking. This delicate balance between valuing whatever ideas students were offering and 
pressing for deeper mechanistic explanations is consistent with gently nudging students 
toward causal storytelling, assuming Mr. S was afraid of shutting students down by pressing 
them too hard at first, as we now discuss. 

 

Consi s t ency  wi th  the  t ea cher ’ s  v i ew ,  as  expres s ed  dur ing s t imula ted  r e ca l l  in t e rv i ew 
 In a stimulated recall interview, Mr. S articulated a distinction between what he was 
doing near the beginning of the episode and what he was doing near the end. During the 
interview, Richards and Mr. S paused the video shortly after Teresa talked about having bad 
aim (lines 50-60). Mr. S described what he was aiming for in the classroom dialogue but 
noted that he was not pushing students too hard: 

 

Mr. S: I didn’t really press them too hard to, to give explanations at this point. It may 
have come up a little, a little more, um, but I didn’t really – I was basically trying 
to get them to, to, to, to weigh in all the potential factors and also to, um, to 
come up with some kind of causal story as to how and where the, the item 
should be dropped. 

 

Mr. S notes that although having students to “come up with some kind of causal story” is 
where he was “basically trying to get them,” he nonetheless “didn’t press them too hard 
to…give explanations at this point.”  Mr. S added that although students “had some great 
ideas” at this point, “they were struggling with, with, um, making sense of the whole thing.” 

In Mr. S’ reflection, we see signals of each of the fine-grained foci or attention 
described above and also of (re)framing students’ activity toward causal storytelling about the key-drop. 
He talked about how students were struggling to make sense of the scenario or task at 
hand, which relates to Focus A. He noted students’ “great ideas” (Focus B) and indicated 
that he pressed students a bit for explanations (Focus C), but not “too hard… at this 
point.” His sense that students “were struggling with… making sense of the whole thing” 
and his reticence in pressing students too hard for explanations coheres with our sense that 
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he was easing students into offering their own ideas in order to create a safe space for the 
more mechanistic discussion he was after. 

B. Coherence 2: Unpacking students’ causal stories 
We argue that, around line 118, a different coherence of attention and responsiveness 

emerged for Mr. S. As students began voicing mechanistic ideas more consistently, he 
shifted from (re)framing students’ activity toward causal storytelling about the key-drop to unpacking 
students’ causal stories.  

Consi s t ency  be tween  the  f iner -gra ined  fo c i  and the  coherence  

In contrast to the previous coherence, the predominant focus in lines 118-239 was 
Focus C, causal stories. When Evan offered, “If it was made out of paper, it would float over 
the container and just go outside” (line 114), Mr. S pursued Evan’s line of reasoning 
through line 147 in the face of numerous distractions, as discussed above. In line 118, Mr. S 
shifted his focus from Kendra’s question about it being windy outside (line 117) mid-
utterance. He begins, “Oh, so we’re throwing in other variables. Windy, how would the- 
okay, so now, if the, if the keys are light, let’s say they’re wooden keys, okay? Um, Evan-.” 
Although Mr. S was temporarily taken by the variable introduced in Kendra’s question, he 
quickly returned to Evan and pursued the beginnings of a causal story in Evan’s answer. 
Similar extended exchanges occurred with Tim (lines 176-208) and Chavez (lines 209-232) 
as Mr. S pursued their causal stories. This kind of attention to mechanistic detail 
characterizes much of the discussion in lines 118-239 and epitomizes the emphasis on 
unpacking students’ causal stories. 

The other two foci of attention in lines 118-239 were Focus A (students’ 
interpretation of the scenario under discussion) and Focus D (relevant causal factors). In 
line 118, Mr. S took up Kendra’s question about it being windy outside (line 117) as another 
variable to consider (Focus D) – “Oh, so we’re throwing in other variables. Windy, how 
would the-“. Interestingly, Kendra’s question (line 117, “Is it windy outside?”) was similar 
in nature to a question she asked earlier (line 39, “Are you tossing it or just dropping it?”). 
In both questions, Kendra is requesting a clarification of the physical scenario. Yet Mr. S 
took the questions up differently. Earlier, within the broader coherence of (re)framing 
students’ activity, Mr. S answered her question, “You’re just dropping it.” (line 40). Here, by 
contrast, he does not directly answer the question but instead takes it up as proposing a 
variable to consider (line 118), which is more reflective of a focus on causal stories that 
emphasize relevant factors. To be clear, helping students articulate causal factors could be 
an end in itself, different from helping them tell causal stories (Richards, 2013). But in lines 
118-239, Focus D occurs only once, and for a short period (lines 170-173), consistent with 
our argument that the focus on causal factors was in the service of students’ causal 
storytelling. In the next subsection we further support this conclusion. 

Mr. S also clarified the relevant scenario under consideration (Focus A) four times in 
lines 118-239. Two of these instances of Focus A (lines 174-175 and 233-234) were similar 
to previous instantiations of Focus A in which students asked clarification questions and 
Mr. S re-explained the scenario at hand. The other two instances of Focus A (lines 203-204 
and 211-214), though, seemed to serve a different purpose. As students were articulating 
their reasoning, Mr. S was sensitive to moments when students abruptly started talking 
about scenarios different than the one under discussion in the moment. In lines 190-200, a 
debate arises about whether, when the keys are dropped while walking kind of fast (197), 
the air causes the keys to “move it backwards” (199) or “move it forward” (200). In line 
203, Tim suddenly appears to change the scenario: 
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Tim: Like, if somebody goes hunting and they’re shooting a deer, and the deer’s running 
fast, you have to shoot before so that it hits- (line 203) 

 

Mr. S: So but we’re not talking about running now, we’re just talking about walking fast, 
not running, but walking fast (line 204). 

 

Here, Mr. S focused on the words “running fast” in Tim’s explanation and jumped in to 
clarify that we’re “not running, but walking fast.” Similarly, Mr. S interjected when Chavez 
explained his reasoning in line 211: 

 

Chavez: Because, because if you run, and- (line 211) 
 

Mr. S: Now, we’re walking now, we’re not running (line 212). 
 

Note that these clarifications on Mr. S’ part occurred as interruptions to students’ 
statements, unlike the Focus A statements earlier in the discussion. The forceful, directive 
nature of these clarifications is consistent with the broader coherence we’re attributing, of 
unpacking students’ causal stories. Other students were in the middle of debating causal stories 
about the effect of air on the keys when Tim and then Chavez tried to change the scenario 
or at least introduce another variable within the scenario, namely the speed. This proposed 
change interrupts rather than adds to unpacking the competing causal stories under 
discussion at line 200. Therefore, attributing to Mr. S a broader coherence of attention and 
response on unpacking causal stories is consistent with and could even help to explain why Mr. 
S is so forceful in clarifying the scenario to Tim and Chavez, even though Chavez’s 
contribution could have initiated discussion of a new causal story centered on the role of 
speed. 

As expected, we did not note any pure examples of Focus B (source of students’ 
ideas) in lines 118-239. This may be due to a combination of students more frequently 
offering clear beginnings of multiple causal stories (unlike before line 118), on the one 
hand, and Mr. S pressing more in that direction, on the other. 

Consi s t ency  be tween  the  sh i f t s  be tween  f iner -gra ined  fo c i  and the  coherence s  

The shifts between foci also cohered with an emphasis on unpacking students’ causal 
stories. Shifts from Focus C (the predominant focus in lines 118-239) into Focus A occurred 
either when a student asked a clarification question or interrupted an unfolding causal story 
by proposing a change to the scenario; this kept students focused on explaining a single, 
shared scenario. Once the scenario was clarified, Mr. S returned to pursuing students’ causal 
stories about the scenario. For example, after Mr. S clarified with Chavez that “we’re 
walking now, we’re not running” (line 212), Chavez paused and said, “Oh never mind, I 
thought you were running, that’s why” (line 213). Mr. S further clarified that “we’re walking 
fast” (line 214) and asked “what do we have to do?” (line 214), inviting Chavez to share his 
thinking and pressing Chavez for mechanism in line 216: “What’s the causal reason? 
What causes us to have to do it before?”  

The shift from Focus C to Focus D in line 170 was more difficult for us to 
understand. At this point in the discussion, both Evan and Drake had provided different 
causal stories that drew on distinct factors (gravity and wind), so Mr. S may have been 
looking to summarize the stories on the table and open space for others. Evidence for this 
interpretation comes from his repetition of “So” at the beginning of line 170, indicating that 
he’s restating or tracing a consequence of previous ideas, and the plural in “I’ve heard 
people talk about,” indicating that he’s talking about multiple people’s ideas. But this 
evidence is thin and hence our conclusion is highly speculative. We found more grounds on 
which to interpret the shifts from Focus D to other foci, though. In the shift from Focus D 
to Focus A in lines 172-175, Mr. S responded to a clarification question from Tim and then 
pursued his line of reasoning about the scenario—turning the conversation back to 
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unpacking a student’s causal story. The shift from Focus D to Focus C in line 118, on the 
other hand, seemed to involve Mr. S monitoring himself. Recall that Mr. S said, “Oh, so 
we’re throwing in other variables. Windy, how would the- okay, so now, if the, if the keys 
are light, let’s say they’re wooden keys, okay? Um, Evan-“ (line 118). A critical signal in this 
line is the false start in the second sentence, represented by the short dash. Mr. S started to 
ask a question about the “windy” variable Kendra mentioned, then cut himself off and 
redirected his attention back to the scenario Evan had been responding to just before 
Kendra’s question. This suggests that Mr. S realized he was going in a different direction 
without letting Evan complete his line of reasoning, so he diverted back to Evan and the 
causal story he was starting to tell – consistent with a foregrounding of unpacking students’ 
causal stories. 

Consi s t ency  wi th  the  t ea cher ’ s  v i ew ,  as  expres s ed  dur ing  s t imula ted  r e ca l l  in t e rv i ew 

Evidence from Richards’ (2013) dissertation suggests that one of Mr. S’ primary aims 
in discussions such as these was to give students space to explore their own thinking and 
construct causal explanations for what they think would happen in various scenarios. In an 
interview with Mr. S about the nature of discussions in his classroom more generally, he 
indicated, “I’m trying to get at a causal story… but I don’t always say what’s your causal 
story? But I will say, well, can you explain it, can you give a little more detail?” At a meeting 
approximately two months before the key drop discussion, Mr. S indicated that both the 
fishbowl and inquiry Monday structures were put in place to make space for “possible 
causes, causal stories” from students. Within these structures, Mr. S was able to press 
students for extended explanations. 

Mr. S’ (earlier) statement from the stimulated recall interview also coheres with this 
broader sense of his classroom activity, as he reiterated that he was trying to get students 
“to come up with some kind of causal story as to how and where the, the item should be 
dropped.” Even though he delayed this at the beginning, noting that he “didn’t really press 
them too hard to… give explanations” early on, his sense that he was headed toward deeper 
pursuit of causal stories is consistent with the shift we are proposing, from a broader 
coherence of nudging students toward causal storytelling to unpacking students’ causal stories. 

VI. Findings and Implications for Research and Assessment 
In this chapter so far, we have documented four foci of Mr. S’ attention and 

responsiveness – (A) students’ interpretations of the scenario under discussion, (B) the content 
of students’ ideas, (C) causal stories, and (D) relevant causal factors – and we have shown that 
Mr. S’ attention shifts between these foci on short timescales. Then, we argued for the 
existence of two coarser-grained foci of attention and responsiveness that cut across the finer-
grained foci A through D: (re)framing student activity toward causal storytelling about the key-drop and 
unpacking students’ causal stories. We called these coarser-grained foci “coherences” to emphasize 
that they help to describe and explain the subsumed finer-grained foci and the shifts between 
them.  

Each of these finer-grained foci represents attention to some facet of the substance of 
student thinking, whether it be students’ interpretation of the scenario, the ideas students are 
offering, the nascent mechanisms in their answers, or the variables that future experiments 
could focus upon. We found that Mr. S foregrounds different facets at different moments, 
even when more than one facet is on display, in ways that the two coarser-grained foci — both 
of which connect closely to instructional goals — can help to explain. So, the multi-
facetedness of the substance of student thinking partially explains (but does not fully explain) 
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the shifts in Mr. S’ attention; his own coarser-grained instructional goals also contribute to 
what he notices and foregrounds. 

Our analysis, like expert practitioner accounts of their own teaching (e.g., Ball, 1993; 
Hammer, 1997), illustrates that teacher responsiveness is more complex than just “attending to 
the substance of student thinking.” It involves choosing between multiple, competing foci of 
attention both within and outside the substance of student thinking, choices that depend both 
on the unfolding conversation and on the teacher’s coarser-grained instructional foci and goals. 
In the remainder of this section, we discuss the implications of our work for 
conceptualizations and assessment of responsive teaching. 

A. Our findings inform conceptualizations and assessment of progress toward 
responsive teaching. 

Our research community has not yet established a consensus about what constitutes 
expert responsive teaching or how to measure progress in a teacher’s responsiveness. As 
described previously, researchers have begun to address this challenge by describing shifts 
in the ways that teachers listen to and take up their students’ ideas in the classroom (e.g., 
Davis, 1997; Empson & Jacobs, 2008; Sherin & van Es, 2009). These studies describe 
favorable shifts away from attention to correctness and evaluative responses, and toward 
attention to mathematical sensibility and responses aimed at interpreting and understanding 
student ideas.  

The variability we document in Mr. S’ attention and responses within the substance of 
student thinking at multiple grain sizes adds three distinct layers of complexity to the 
challenge of conceptualizing and measuring “progress” toward more responsive teaching. 
The first is multi-facetedness: As Mr. S illustrates, a teacher might vary not only between 
attending and not attending to the substance, but also between attending to multiple facets 
within the substance of students’ thinking. The second is variation: Mr. S’ attention shifts 
between these foci on short timescales, on the order of minutes or even seconds. The third 
is multiple grain sizes of the foci of attention; the finer-grained foci in Mr. S’ attention and 
the shifts between them appear to be in the service of broader-scale foci of attention and 
responsiveness, the “coherences” discussed above. These layers of complexity problematize 
(1) accounts of developmental trajectories toward “greater” responsiveness and (2) existing 
observational rubrics for characterizing and assessing responsive teaching. 

1. Prob l emat iz ing  deve lopmenta l  t ra j e c to r i e s  toward r e spons iveness .  As described 
previously, Empson and Jacobs (2008) characterize teacher responsiveness as developing 
along a trajectory from “directive listening” (stage 1) to “observational listening” (stage 2) 
to “responsive listening” (stage 3).1 They specifically describe this trajectory as “a pathway 
by which children’s mathematics becomes progressively more central as teachers move 
from directive to observational to responsive listening” (p. 267), and acknowledge that this is 
consistent with accounts in the literature and with their experience as teacher educators 
even though it has not yet been “empirically tested as a strict sequence of change” (p. 267). 
In describing the stages, Empson and Jacobs note that the shift from observational to 
responsive listening “appears to constitute a fundamental and irreversible change in how 
[teachers] conceptualize their work” (p. 270), although the transition itself from 
observational to responsive listening may be difficult and even directive at times as teachers 
struggle to actively pursue students’ ideas. Empson and Jacobs provide specific tips for 
working with teachers at each level, as exemplified in the following quote: 

“For teachers who are developing an observational listening orientation, an 
                                                
1 Other researchers, such as Davis (1997) and van Es (2011), describe similar schemes but take a less firm stance on their 

developmental nature. 
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appropriate goal is to move beyond the use of generic questioning… to inquire about 
the specifics of what a child understands. For the responsive listener, an appropriate 
focus is on using questioning that is specific to the child’s solution not only to 
understand but also to support or extend a child’s thinking.” (p. 275) 

In the key drop episode, the variability in Mr. S’ attention problematizes these 
characterizations by showing evidence of occupying all three of Empson and Jacobs’ stages, 
and not always in order. When Mr. S’ attention focuses on students’ interpretations of the 
scenario (Focus A), he often responds by providing direct answers to students’ questions 
and pushes them toward a particular view of the scenario—evidence of directive listening. 
When he focuses on whether students are offering their own ideas, even those that are 
sometimes “off topic,” (Focus B), many of Mr. S’ moves could be characterized as 
observational listening. When he pursues students’ causal stories (Focus C), Mr. S exhibits 
responsive listening, pressing students to flesh out their thinking in particular, discipline-
related directions. It’s implausible, however, that Mr. S “developed” from directive to 
responsive listening over sixteen minutes. Furthermore, as Figure 1 shows, Mr. S frequently 
“reverts” from higher to lower stages of Empson and Jacobs’ scheme as the episode 
proceeds.  

Maskiewicz and Winters (2012) challenge developmental schemes for responsiveness 
as well, drawing particular attention to the idea of working flexibly with what students offer. 
Given the variability in what students offer and what teachers attend and respond to over a 
wide range of timescales (from minutes in our example to years in Maskiewicz and Winters’ 
study), more predictive and explanatory power should emerge from modeling the complex 
dynamics of teachers’ attention than from assigning them to stages that might characterize a 
minority of their actual behavior. 

2. Chal l enges  l ev e l s -based  concep t ions  o f  observa t iona l  rubr i c s  fo r  r e spons ive  
t ea ch ing . Using a predetermined observational rubric to code a teacher’s responses as 
“better” or “worse” is problematic because a teacher’s responsiveness is tied at least in part 
to the context in which her actions are embedded, including the meaning she is making of 
this context, not just to her actions or to the ways students take them up. This characteristic 
of teacher responsiveness is implicit in other authors’ (e.g., Davis, 1997; Sherin & van Es, 
2005 & 2009; Goldsmith & Seago, 2011; van Es, 2011) choice to differentiate “interpretive” 
from “evaluative” responses – how the teacher is taking up one or another response – and is 
also explicitly part of the dynamics in practitioner accounts of responsive teaching (e.g., 
Chazan & Ball, 1999; Lampert, 1990). 

To illustrate this point, consider Mr. S’ responses geared toward eliciting and 
encouraging whatever ideas the students’ offered, even if tied only loosely to the targeted 
physics (Focus B). A researcher might code this responsiveness as “worse” than when he 
tries to elicit causal stories in particular (Focus C). For instance, as discussed above, 
Empson and Jacobs (2008) would likely code Focus B responses as “observational 
listening,” which is a lower level than the “responsive listening” in Focus C. However, if 
Mr. S’ intent in lines 1-109 was to (re)frame the activity for the students, and if we see him 
as responsively deciding how best to draw in individual students—encouraging less 
confident or participatory students to offer their ideas at all, while pressing harder on the 
more confident, talkative students—then his responsiveness within Focus B might seem 
just as “good” as his responsiveness within Focus C. Our point is that Mr. S’ responses 
cannot be deemed as more or less responsive without considering his intent, or considering 
the discursive role his responses played in the episode as a whole. Thus, Mr. S’ 
responsiveness is comprised neither solely of the actions that he takes nor solely of his 
instructional intent and interpretations of students’ needs. It is located in the complex 
interplay among them – the actions he takes, in specific contexts, toward specific ends. 
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Mr. S and other teachers further illustrate the need to judge the responsiveness of a 
given bit of teaching in light of the big-picture “game plan” into which it fits, where game 
plans may come in multiple grain sizes. For instance, to fully see the responsiveness of Mr. 
S’ (re)framing students’ activity toward causal storytelling about the key-drop (coherence 1), we as 
researchers needed to examine the second coherence, unpacking students’ causal stories, where 
his efforts to get students reasoning in certain ways were more clearly and consistently 
paying off. We also work with a teacher, Ms. R, whose early inquiry discussions with 
students fit into a well-articulated, months-long plan for gradually getting students to rely 
less on authority and more on their own thinking, and to engage in scientific argumentation. 
To understand her attention and actions during an individual lesson, we would need to 
consider how they fit into this long-term agenda. Thus, researche should consider the 
teacher’s broader instructional goals — perhaps at multiple timescales — in evaluating a 
teacher’s responsiveness in a given segment of classroom interaction (see also Radoff and 
Hammer, this volume). 

B. Our findings suggest the importance of “meta-responsiveness,” the teacher’s 
intentional flexibility about which facets of student thinking to foreground. 

Since responsive teaching is a fundamentally social phenomenon, the actions and 
perspectives of the participants evolve as participants continually make sense of (and shape) 
their contexts and respond to other participants who are simultaneously making sense of 
(and shaping) the context (Anderson-Levitt, 2006; Becker, 1966; Bredo, 2006; Erickson, 
1986; Guba & Lincoln, 2005; Maxwell, 2004; Moss, et al., 2009). Erickson (2007) has aptly 
written that “…face-to-face social interaction is a process akin to that of climbing a tree 
that is climbing you back at the same time.” Yet, the result is not a free-for-all; classroom 
norms and self-organization lead to coherences in the participants’ attention and actions. It 
is no surprise, therefore, that Mr. S’ attention displayed coherences and variability at 
multiple timescales. The complexity of these dynamics, we claim, stemmed partly from Mr. 
S’ meta-responsiveness, by which we mean his responsiveness about which facets of the 
substance of student thinking to attend and respond to. For instance, in the first coherence, 
Mr. S showed evidence of monitoring whether a given student needed to be encouraged to 
share her own thoughts at all (leading to Focus B) or if the student was “ready” to be 
pushed toward causal stories in particular (leading to Focus C). In other words, he was 
being responsive about which facets of student thinking to foreground, in addition to his 
noticing and responding to the substance of student thinking in the first place. 

Ball’s (1993) practitioner account offers additional support for our claim that expert 
responsiveness involves being responsive (and hence flexible) about which facets of the 
substance of student reasoning to attend and respond to in a given moment. Ball recounts a 
series of classroom events in which her students debate and discuss a student’s – Sean’s – 
proposal that six is both even and odd since it is comprised of an three (an odd number) 
groups of two (an even number). Ball articulates the tension she faced when deciding 
whether or not to pursue Sean’s idea; the lesson was intended to support students in 
defining even and odd numbers, and pursuing Sean’s proposal might “confuse [the 
students] since it’s nonstandard knowledge” or “interfere with the required ‘conventional’ 
understandings of even and odd numbers.” At the same time, Ball acknowledged the idea’s 
“potential to enhance what kids are thinking about ‘definition’ and its role, nature, and 
purpose in mathematical activity and discourse…” Ultimately, she chose to encourage 
Sean’s pursuit, pointing out to the class that he had invented a new kind of number and 
pressing him and others to define “Sean numbers” and to explore their properties. In this 
account, Ball is not only responsive to Sean’s ideas within the micro-scale argumentation 
about the meaning and utility of whether or not six is both even and odd; she was also 
responsive at a meta level about whether to attend and respond to students’ conceptual 
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understanding (here, of even and odd) or their mathematical argumentation and definition-
building. Ball describes this flexibility more generally:  

“In the service of helping 8- and 9-year-old children learn, I seek to draw on the 
discipline of mathematics at its best. In so doing, I necessarily make choices about 
where and how to build which links and on what aspects of mathematics to rest my 
practice as a teacher. With my ears to the ground, listening to my students, my eyes are 
focused on the mathematical horizon.” 

To be clear, we (and Ball) are not advocating unlimited flexibility; a teacher does not give 
every student idea equivalent status or air time. For example, Mr. S did not sustain his 
pursuit of Teresa’s ideas about littering for nearly as long as he strove to pull out Evan’s 
causal reasoning connected to gravity. Our point is just that expert responsiveness includes 
not only responsiveness toward a variety of facets of the substance of student thinking, 
but responsiveness toward which of those facets to foreground. “Progress” in responsive 
teaching could therefore be reflected in more nuanced, perceptive flexibility or in 
broadening the scope or sophistication of the disciplinary foci that she notices within 
student thinking, rather than in greater percentages of particular behaviors or foci of 
attention. For instance, as Mr. S and Ms. R (mentioned in Section VI.A.2) illustrate over 
different timescales, increased responsiveness at this meta level could lead to more 
observational listening and less pressing on students’ ideas at the beginning of a lesson or a 
school year, in response to evidence that learners are hesitant to share their ideas. In 
judging whether a teacher is being responsive at this meta level, it may be insufficient to 
make a fixed number of observations over a fixed time period.  

VII. Conclusion 
In this chapter, we have used a case of responsive teaching to demonstrate that a 

teacher’s attention varies on short timescales as he focuses on multiple facets of the substance 
of his students’ thinking. Our analysis empirically establishes that (i) teachers’ attention can 
shift not only between the substance of student thinking and other things, but also between 
multiple foci within the substance of student thinking; and (ii) these foci sometimes cohere 
into coarser-grained coherences of attention and responsiveness. We used these results to 
challenge notions of expertise in responsive teaching and associated assessment schemes that 
equate levels of responsiveness with particular foci of attention or types of response, without 
analyzing the teacher’s intent or the broader flow and context of the classroom discourse. On 
the basis of our analysis, we recommend that researchers attend to this multi-layered 
complexity in their accounts and assessment of responsive teaching.  

We feel that we are at the beginning of a much-needed dialogue about expertise in and 
assessment of responsive teaching. Our analysis contributes a number of preliminary 
suggestions, such as conceptualizing expertise as “meta-responsiveness” or responsive 
flexibility.  

VIII. Acknowledgments 
The authors gratefully acknowledge the support of the National Science Foundation 

under Grant Nos. DRL-0822342, DUE-0831975, and DRL-0733613; as well as the support of 
a Physics Education Research Legislative Organizing Committee Scholar-in-Residence Grant. 
We appreciate the substantive feedback offered by Luke Conlin, Abigail R. Daane, Lezlie S. 
DeWater, Kara E. Gray, Ayush Gupta, David Hammer, Daniel M. Levin, Sarah B. McKagan, 
Rachel E. Scherr, Lane Seeley, Jessica Watkins, Michael C. Wittmann, and Stamatis Vokos. 

DRAFT



 

 

 
References 
 
Kathryn M. Anderson-Levitt, "Ethnography", in Handbook of Complementary Methods in Education 

Research, edited by Judith L. Green, Gregory Camilli, Patricia B. Elmore, Audra Skukauskaitė, 
and Elizabeth Grace (Lawrence Erlbaum Associates, Mahwah, NJ, 2006), pp. 279-295. 

Deborah Loewenberg Ball, "With an Eye on the Mathematical Horizon: Dilemmas of Teaching 
Elementary School Mathematics," The Elementary School Journal 93 (4), 373-397 (1993). 

H.S. Becker, "The life history and the scientific mosaic", in The Jack-roller, edited by C. Shaw 
(University of Chicago Press, Chicago, 1966). 

Eric Bredo, "Philosophies of Educational Research", in Handbook of Complementary Methods in Education 
Research, edited by Judith L. Green, Gregory Camilli, Patricia B. Elmore, Audra Skukauskaitė, 
and Elizabeth Grace (Lawrence Erlbaum Associates, Mahwah, NJ, 2006), pp. 3-31. 

Karin Brodie, "Working with learners' mathematical thinking: Towards a language of description for 
changing pedagogy," Teaching and Teacher Education 27, 174-186 (2011). 

Paul Black and Dylan Wiliam, "Assessment and Classroom Learning," Assessment in Education 5 
(1), 7-74 (1998). 

Thomas P. Carpenter, Elizabeth Fennema, Penelope L. Peterson, Chi-Pang Chiang, and Megan Loef, 
"Using Knowledge of Children's Mathematics Thinking in Classroom Teaching: An 
Experimental Study," American Educational Research Journal 26 (4), 499-531 (1989). 

T. P. Carpenter, E. Fennema, M. L. Franke, L. Levi, and S. B. Empson, Cognitively Guided Instruction: A 
research-based teacher professional development program for elementary school mathematics. (NCISLA, 
Wisconsin Center for Education Research, University of Wisconsin, Madison, WI, 2000). 

Chazan, D., & Ball, D. L. (1999). Beyond being told not to tell. For the Learning of Mathematics, 
19(2), 2–10. 

Janet E. Coffey, David Hammer, Daniel M. Levin, and Terrance Grant, "The Missing Disciplinary 
Substance of Formative Assessment," Journal of Research in Science Teaching 48 (10), 1109-
1136 (2011). 

S. Crespo, "Seeing more than right and wrong answers: Prospective teachers' interpretations of 
students' mathematical work," Journal of Mathematics Teacher Education 3, 155-181 (2000). 

Brent Davis, "Listening for Differences: An Evolving Conception of Mathematics Teaching," Journal 
for Research in Mathematics Education 28 (3), 355-376 (1997). 

S. J. Derry, R. D. Pea, R. A. Engle, F. Erickson, R. Goldman, R. Hall, T. Koaschmann, J. L. Lemke, 
M. G. Sherin, and B. L. Sherin, "Conducting Video Research in the Learning Sciences: 
Guidance on Selection, Analysis, Technology, and Ethics," Journal of the Learning Sciences 19 
(1), 3-53 (2010). 

Eleanor Duckworth, "The having of wonderful ideas" and other essays on teaching and learning. (Teachers 
College Press, New York, NY, 2006), 3rd ed. 

Susan B. Empson and Victoria R. Jacobs, "Learning to Listen to Children's Mathematics", in Tools 
and Processes in Mathematics Teacher Education, edited by Dina Tirosh and Terry Wood (Sense 
Publishers, The Netherlands, 2008), pp. 257-281. 

Frederick Erickson, "Qualitative Methods in Research on Teaching", in Handbook of Research on 
Teaching, edited by M. C. Wittrock (Macmillan, New York, 1986), pp. 119-161. 

DRAFT



 

 

Frederick Erickson, "Some Thoughts on "Proximal" Formative Assessment of Student Learning," 
Yearbook of the National Society for the Study of Education 106 (1), 186-216 (2007). 

Elizabeth Fennema, Thomas P. Carpenter, Megan L. Franke, Linda Levi, Victoria R. Jacobs, and 
Susan B. Empson, "A Longitudinal Study of Learning to Use Children's Thinking in 
Mathematics Instruction," Journal for Research in Mathematics Education 27 (4), 403-434 
(1996). 

Karen Gallas, Talking Their Way Into Science: Hearing Children's Questions and Theories, Responding with 
Curricula. (Teachers College Press, New York, NY, 1995). 

Fred Goldberg, "Responsive Teaching and the Emergence of Energy Ideas in Third Grade 
Classrooms", in UW/SPU Speaker Series (Seattle, WA, 2012). 

Lynn T. Goldsmith and Nanette Seago, "Using Classroom Artifacts to Focus Teachers' Noticing: 
Affordances and Opportunities", in Mathematics Teacher Noticing: Seeing Through Teachers' Eyes, 
edited by Miriam Gamoran Sherin, Victoria R. Jacobs, and Randolph A. Philipp (Routledge, 
New York, NY, 2011), pp. 169-187. 

Egon G. Guba and Yvonna S. Lincoln, "Paradigmatic Controversies, Contradictions, and Emerging 
Confluences", in The Sage Handbook of Qualitative Research, edited by Norman K. Denzin and 
Yvonna S. Lincoln (Sage Publications, Inc., United States of America, 2005), pp. 191-215. 

David Hammer, "Discovery Learning and Discovery Teaching," Cognition and Instruction 15 (4), 
485-529 (1997). 

David Hammer and Emily van Zee, Seeing the Science in Children's Thinking: Case Studies of Student Inquiry 
in Physical Science. (Heinemann, Portsmouth, NH, 2006). 

Brigitte Jordan and Austin Henderson, "Interaction Analysis: Foundations and Practice," The Journal 
of the Learning Sciences 4 (1), 39-103 (1995). 

Nicole B. Kersting, Karen B. Givvin, Francisco L. Sotelo, and James W. Stigler, "Teachers' Analyses 
of Classroom Video Predict Student Learning of Mathematics: Further Explorations of a 
Novel Measure of Teacher Knowledge," Journal of Teacher Education 61 (1-2), 172-181 
(2010) 

Lampert, M. (1990). When the problem is not the question and the solution is not the answer: 
Mathematical knowing and teaching. American Educational Research Journal, 27(1), 29–63. 
 
Matty Lau, Understanding the Dynamics of Teacher Attention: Examples of How High School Physics and Physical 

Science Teachers Attend to Student Ideas. (University of Maryland, College Park, MD, 2010). 

Jay L. Lemke, Talking Science: Language, Learning, and Values. (Ablex Publishing Corporation, 
Norwood, NJ, 1990). 

Daniel Matthew Levin, What Secondary Science Teachers Pay Attention To in the Classroom: Situating Teaching 
in Institutional and Social Systems. (University of Maryland, College Park, MD, 2008). 

Daniel M. Levin, David Hammer, and Janet E. Coffey, "Novice Teachers' Attention to Student 
Thinking," Journal of Teacher Education 60 (2), 142-154 (2009). 

Lineback, J. E. (2012). Mrs. Miller’s evolution in teaching science as inquiry: A case study of a 
teacher’s change in responsiveness (Doctoral dissertation). University of California, San 
Diego/San Diego State University. 

J. Lyle, “Stimulated recall: a report on its use in naturalistic research,” British Educational Research 
Journal 29(6), 861–878 (2003). 

DRAFT



 

 

April C. Maskiewicz and Victoria A. Winters, "Understanding the Co-Construction of Inquiry 
Practices: A Case Study of a Responsive Teaching Environment," Journal of Research in 
Science Teaching 49 (4), 429-464 (2012). 

Joseph A. Maxwell, "Using Qualitative Methods for Causal Explanation," Field Methods 16 (3), 243-
264 (2004). 

Pamela A. Moss, D. C. Phillips, Frederick D. Erickson, Robert E. Floden, Patti A. Lather, and 
Barbara L. Schneider, "Learning From Our Differences: A Dialogue Across Perspectives on 
Quality in Education Research," Educational Researcher 38 (7), 501-517 (2009). 

M. C. O’Connor and S. Michaels, “Aligning academic task and participation status through revoicing: 
Analysis of a classroom discourse strategy,” Anthropology & Education Quarterly, 24(4), 318–
335 (1993). 

Jessica Lynn Pierson, "The Relationship Between Patterns of Classroom Discourse and Mathematics 
Learning ", (University of Texas at Austin, Austin, TX, 2008), pp. 161. 

The Radoff and Hammer chapter in the book 

Jennifer Richards, Exploring what stabilizes teachers’ attention and responsiveness to the substance of students’ 
scientific thinking in the classroom. (University of Maryland, College Park, MD, 2013). 

Jennifer Richards, Andrew Elby, and Ayush Gupta, "Characterizing a new dimension of progress in 
attending and responding to the substance of students’ scientific thinking," (in preparation). 

Rosebery, A. S., & Warren, B. (Eds.). (1998). Boats, balloons, and classroom video: Science teaching 
as inquiry. Portsmouth, NH: Heinemann. 

Rosemary S. Russ and Melissa J. Luna, "Inferring teacher epistemological framing from local patterns 
in teacher noticing," Journal of Research in Science Teaching Early View (2013). 

Geoffrey B. Saxe, Maryl Gearhart, and Michael Seltzer, "Relations between Classroom Practices and 
Student Learning in the Domain of Fractions," Cognition and Instruction 17 (1), 1-24 (1999). 

E. A. Schegloff and H. Sacks, “Opening up closings, “ in A. Jaworski & N. Coupland (Eds.), The 
discourse reader (pp. 263–274). London, England: Routledge (1999). 

Deborah Schifter, What's Happening in Math Class?: Envisioning New Practices Through Teacher Narratives. 
(Teachers College Press, New York, NY, 1996). 

Deborah Schifter, "Examining the Behavior of Operations: Noticing Early Algebraic Ideas", in 
Mathematics Teacher Noticing: Seeing Through Teachers' Eyes, edited by Miriam Gamoran Sherin, 
Victoria R. Jacobs, and Randolph A. Philipp (Routledge, New York, NY, 2011), pp. 204-220. 

A Sherin 2005 paper? 

Miriam Gamoran Sherin and Elizabeth A. van Es, "Effects of Video Club Participation on Teachers' 
Professional Vision," Journal of Teacher Education 60 (1), 20-37 (2009). 

T. Stivers and J. Sidnell, “Introduction: Multimodal interaction,” Semiotica, 156 (1/4), 1–20 (2005). 

T. van Dijk (editor), Discourse as structure and process. (Sage Publications, London, 1997). 

Elizabeth van Es, "A Framework for Learning to Notice Student Thinking", in Mathematics Teacher 
Noticing: Seeing Through Teachers' Eyes, edited by Miriam Gamoran Sherin, Victoria R. Jacobs, and 
Randolph A. Philipp (Routledge, New York, NY, 2011), pp. 134-151. 

Elizabeth A. van Es and Miriam Gamoran Sherin, "Mathematics teachers' "learning to notice" in the 
context of a video club," Teaching and Teacher Education 24, 244-276 (2008). 

DRAFT



 

 

van Es, E. A., & Sherin, M. G. (2010). The influence of video clubs on teachers’ thinking and 
practice. Journal of Mathematics Teacher Education, 13, 155–176. 

Emily van Zee and Jim Minstrell, "Using Questioning to Guide Student Thinking," Journal of the 
Learning Sciences 6 (2), 227-269 (1997a). 

E. H. van Zee and J. Minstrell, “Reflective discourse: developing shared understandings in a physics 
classroom,” International Journal of Science Education, 19(2), 209–228 (1997b). 

DRAFT



 

 

	  
Appendix 

 
In this appendix, we provide supplemental materials for the chapter titled, “Documenting 

the Variability Within Teacher Attention and Responsiveness to the Disciplinary Substance of 

Student Thinking.” The video and audio data that we analyzed for the chapter is not distributable per 

IRB regulations. However, we have attached the full pseudonymed transcript of the focal episode in 

Table 1. The focal episode occurred in the spring of Mr. S’s second year in a professional 

development project aimed at supporting teachers in teaching science through inquiry. The focal 

episode in this chapter centers on Mr. S’ seventh-grade students discussing the following question: If 

you’re walking with keys, and you want to drop the keys into a container sitting on the floor, should 

you release the keys before the container, over the container, or after the container? Mr. S had set 

aside the entire class period for discussion, and he organized the students into a “fishbowl” in which 

an inner circle of eight students initially discussed the question while the rest of the students listened. 

Table 1: Full pseudonymed focal episode 
1. Mr. S: Remember, the central question is do I drop it before, above, or after I pass the container? Evan, 

you wanted to say something? 
2. Evan: I was gonna ask is that a trick question? 
3. Mr. S: No, it’s not a trick question at all. 
4. Student: How is it a trick? 
5. Mr. S: It’s not a trick question at all. Um, Cooper? 
6. Cooper: Um, above? 
7. Mr. S: Above. 
8. Cooper: Because like the gravity, like, when you put it up, it goes down. 
9. Drake: = It’s heavy. 
10. Mr. S: Okay, so, so, um, so Cooper said that, that because of gravity, if it’s heavy, if it’s heavy, then- um, 

gentlemen? Move back just a little bit Terell. Gentlemen, move around, move around, Tim, move around. 
11. Drake: = He’s in my space. ((laughter)) 
12. Mr. S: Move back just a little bit Terell. 
13. Drake: He’s in my space. 
14. Mr. S: Okay, so, now, um, Cooper said that because it’s heavy, what happens, Cooper, I have to, I have to 

drop it- 
15. Cooper: No, gravity puts, like, pulls it down. 
16. Mr. S: So, because gravity’s pulling it down. ((Drake raises hand)) Um, Drake? 
17. Drake: Because, uh, weight is the amount of gravity pushing it down? 
18. Mr. S: Weight is the amount of gravity pushing it down, okay. And what does that have to do with me 

dropping it- you said above, right? 
19. Drake: Yeah. 
20. Mr. S: So why do I need to drop it above, because of what now? 
21. Drake: The gravity on it pushes it harder because it’s- 
22. Mr. S: The gravity pushes it harder, okay. Does anybody think I need to drop it after or before I get to the 

container, in the circle? ((student outside circle speaks)) Um, you’re in the listen-only mode. Um, Chavez, 
what do you say? 

23. Chavez: Oh, above the container. 
24. Mr. S: So everybody in here thinks- you say above too, Teresa? 
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25. Teresa: Mm-hmm. 
26. Mr. S: Okay, so, so my question then, my next question is what is the reason why we should drop it above 

the container versus before or after the container? ((Tim, Evan, and Chavez raise hands)) Um, Tim? 
27. Tim: Because if we drop it before or after the container, it won’t get in the container. ((Kendra raises 

hand)) 
28. Mr. S: Where will it go if we drop it before the container? 
29. Tim: On the ground. 
30. Mr. S: On the ground in front of the container, or on the side of the container, or behind the container? 
31. Tim: On the side. 
32. Mr. S: So if I drop it before I get to the container, would it fall here ((gestures in front)), there ((gestures 

behind)), or on either side? ((Tim and Drake gesture in front)) It would drop in front of the container. 
33. Drake: Or it might hit the metal part of it. 
34. Mr. S: Or it might hit the metal, you mean like the rim of- 
35. Drake: Yeah. 
36. Mr. S: The container? 
37. Drake: Because like you’re moving too, so it’ll go a little bit, but not all the way. 
38. Mr. S: Okay, okay, uh, Kendra? 
39. Kendra: Are you tossing it or just dropping it? 
40. Mr. S: You’re just, you’re just going by, you’re just dropping it. 
41. Student: Right. 
42. Kendra: Oh. 
43. Mr. S: Does it make a difference if I toss it versus drop it? 
44. Students: Yes. 
45. Mr. S: Hold on, hold on, hold on, if I- 
46. Kendra: If you toss it, it has more force? And if you just drop it, it just goes straight ((gestures down)). 
47. Mr. S: So if I toss it, then it won’t go the same way as if I just drop it? 
48. Kendra: Yes. 
49. Mr. S: Okay, okay. Teresa? 
50. Teresa: Some people have bad aim, so they can’t even aim towards the trash can. ((laughter)) 
51. Student: Teresa! 
52. Mr. S: So some people don’t play basketball very well, to use, uh, Kendra’s analogy, so they- 
53. Teresa: And then they don’t feel like picking it up. 
54. Mr. S: = They might need to be guided to the location, is that what you mean? 
55. Teresa: Like, they just toss it, and they miss. They don’t want to pick it up, so it still ends up on the 

ground. 
56. Mr. S: Okay, so, so, hold on, hold on, so Kendra- not Kendra, so Teresa- again, everybody on the outside 

is in listen-only mode. So Teresa, you said some people have bad aim, so those people who have bad aim, 
should they drop it before they get to the container, or above, or after? 

57. Chavez: Above. 
58. Teresa: They should- above. They know they’re a bad player. 
59. Student: Teresa! 
60. Teresa: That they’re a bad player. 
61. Mr. S: That they have bad aim. Okay. So now let’s, we want to get back to – why, why above? Cooper, you 

had some explanation why, what’s the reason for it? 
62. Cooper: Because the gravity, like, because of its weight, the gravity will push it down, it’ll like fall directly 

in. 
63. Mr. S: It will fall directly in? ((Cooper nods)) So, okay. Um, is there any other reason why it will- why we 

should drop it above? Um, you had your hand up, Chavez. 
64. Chavez: I did, oh – you should do it above because if you, um, like, um, if you toss it in, um, it’s like less 
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chance that it’ll go in, sometimes even if you’re a basketball player, because you could miss. 
65. Mr. S: So in other words, if I, if I just let it go right above, it’s more- 
66. Chavez: You’re more accurate, like, it’ll go in. But if you toss it, even if you’re a good basketball player, 

you could still miss. 
67. Mr. S: Why would a toss make it more likely to go in as opposed to me just dropping it? 
68. Chavez: Because it, if you, if you drop it in, like, it just goes in, but if you toss it, sometimes you’ll miss, 

just like, um, Teresa said? 
69. Teresa: And some people are too lazy to pick it up. 
70. Mr. S: Okay, so have you ever seen anybody go by a container and just leave their trash there or something 

they didn’t want? 
71. Students: Yes. 
72. Mr. S: Okay, hold on, hold on, hold on, hold on, hold on. So, so, now, again, again, we’re, we’re, we’re in 

listen-only mode on the outside of the circ- the pool, and we’re in one-at-a-time mode in the inside. Okay, 
so, um, are there any other reasons why I should drop it above the container, other than Cooper said, the 
gravity’s gonna pull it down. Why else might I drop it above the container? Are there any other reasons 
why I should drop it above the container as opposed to before or after? ((Teresa raises hand)) Teresa? 

73. Teresa: Because that’s good world – save, you’re like saving the world? ((laughter)) Like if you leave it on 
the ground like that, and you like put it before or after, you leave it on the ground, then you’re like, what 
are you doing to the world? You’re, yeah, washing your hands of it. 

74. Mr. S: So, so, so what you’re saying, Teresa, is that- what you’re saying, Teresa, is that the, the (pause) 
((looks up)) that there’s a stronger likelihood if I don’t drop it above the container, it’s gonna fall on the 
ground, right? ((Teresa nods)) So what is, what, what’s giving that ((Drake raises hand)) strong- we’ll get to 
you in a moment, Drake. Why is it strongly likely that it’s gonna fall outside the container if I don’t drop it 
above? (pause) What’s making you more certain of it, of it falling out of the container if I don’t drop here 
((holds keys above)), as opposed to here ((holds keys before)) or there ((holds keys after))? 

75. Teresa: Because I’m thinking before and after, it’s just gonna fall on the ground anyway. I’m just thinking- 
76. Mr. S: But what, what, why, why will it fall on the ground if I drop it before or after? 
77. Kendra: It has no force. 
78. Mr. S: Because what? 
79. Kendra: It has no force. 
80. Mr. S: What do you mean, it has no force? 
81. Kendra: Like, you’ll be dropping it, so like the gravity would just push it down. 
82. Mr. S: So when I’m walking by it ((mimics walking)), kind of quick but not too quick, you’re saying it’s just 

gonna fall in there? 
83. Kendra: It’s gonna fall on the ground, right in the trash can. 
84. Mr. S: If I don’t drop it above, it’s gonna fall right in the trash can? If I, if I drop- if I’m walking by the 

trash can, and I just let it go before, it’s gonna, it’s not gonna go in the trash can? ((Kendra nods)) Okay, 
okay, Drake, you wanted to say something? 

85. Drake: I have two things. The first thing was it might, the second thing was why don’t we just stop and 
then put it in and walk away? 

86. Mr. S: Because I’m in a hurry. I don’t like stopping at trash cans. I’m, I’m, I’m in a hurry so I’m, I’m really- 
I’m trying to go to my meeting, I’m trying to go to my class, and I just want to toss it in there and keep 
going. 

87. Drake: Why can’t- 
88. Student: Throw it away at the meeting! 
89. Drake: Why can’t you just keep it in your pocket and then throw it away the next day, or keep it home and 

then (). 
90. Mr. S: Okay, okay, so, so – so let’s say, let’s say I’m a- let’s say I’m somebody who’s working. All my job is 

to pick up trash with a trash picker-upper and drop it in the trash can, all day long. So I don’t want to stop 
at each trash can I want to put it in. So I’m picking up trash- you ever see people pick up trash for a living? 

91. Drake: Yeah, you mean those people who have that thing and they go like this ((mimics using trash picker-
upper)). 
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92. Mr. S: Exactly, so let’s say I’m doing that all day, so I’m going by the trash can all day long, picking up, 
dropping off, keep going. I don’t want to stop. So you’re saying I should drop it above, right? ((Evan and 
Cooper raise hands)) 

93. Drake: Right. Can we try an experiment? 
94. Mr. S: Well not ((holds hand toward Drake)), maybe not, maybe- 
95. Drake: We could walk toward the trash can with something and throw it away. 
96. Mr. S: What will that, what will that show us? 
97. Drake: If I’m right or not? 
98. Kendra: Oh, ((raises hand)) I know what it can show. 
99. Mr. S: Okay, yes? 
100. Kendra: It could show that when you drop something, like, the gravity pushes it down. 
101. Mr. S: Okay, speak louder so everybody can hear it. So, so Drake said maybe we should try to take the 

keys and do what now, Drake? 
102. Drake: Uh, walk past it kind of fast and then – test if it’ll go- 
103. Mr. S: Hold hold hold, hold on. On the outside, everybody, including Oliver, we are in the listen-only 

mode. Okay? Um, and inside, we’re one at a time. 
104. Teresa: I have a question. 
105. Mr. S: Uh, just hold on, just hold on. Uh, Drake, what did you say now? 
106. Drake: If we, like, somebody walks past it kinda fast and then lets go before, above it, and after it to see 

which one will work? 
107. Mr. S: Okay. 
108. Kendra: Like a trial. 
109. Mr. S: Okay, so, what, um, so this is a question I want you to think about. Um, does it – does it matter the 

weight of the container- I mean the weight of the, the weight of the, the keys? 
110. Students: Yes. 
111. Mr. S: Let’s say the keys were made out of, out of plastic or paper. ((Evan raises hand)) 
112. Drake: You would, you’d have to do it harder. 
113. Mr. S: Um, what, would I- um, Evan? 
114. Evan: If it was made out of paper, it would float over the container and just go outside. 
115. Drake: It would fall slowly. 
116. Mr. S: So if they were paper, if the keys were made of, um- 
117. Kendra: Is it windy outside? 
118. Mr. S: Oh, so we’re throwing in other variables. Windy, how would the- okay, so now, if the, if the keys 

are light, let’s say they’re wooden keys, okay? Um, Evan- um, um, please sit correctly ((to Tim)). 
119. Tim: He stole my pencil, so I took it back. 
120. Mr. S: Um, Tim, sit correctly please. So Evan, so if I’m (pause) if, if I’m, if the keys are light, and I drop 

them, uh, I still would need to drop them above the container? 
121. Evan: No because it would fall outside, since you’re moving? 
122. Mr. S: So where, where should I drop them if the keys are light? 
123. Evan: Before. 
124. Drake: = After. 
125. Mr. S: Before, why before, why, why should I drop them before when the keys are light? 
126. Evan: Because you’re moving. 
127. Drake: ((waving hand)) No, no, no, no. 
128. Mr. S: What difference does it make, Evan? ((timer goes off, Mr. S silences)) 
129. Student: Done. 
130. Terell: Thank you! 
131. Student: Next people! 
132. Mr. S: Hold on, hold on. Teresa, Teresa, now we’re- thank you. Hi, Mr. M. So Teresa, now, so, so, Teresa 
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hold on, hold on, we’re, Mr. S’s gonna let you all know when you’re done. Evan, so why, Evan, would I 
drop them before if they’re lighter? What, what difference does it make? Why, why would I need to drop 
them before? 

133. Evan: Because of the force of the movement. 
134. Drake: No ((waving hand)), I have- 
135. Mr. S: What force? Hold on, hold on, um, we’re, we’re, we’re speaking one at a time. Terell and Drake, 

we’re listening. 
136. Evan: Gravity? 
137. Drake: ((waving hand)) I have (). 
138. Mr. S: Gravity, what about gravity? 
139. Drake: ((groans, hitting head)) I disagree a lot. 
140. Mr. S: Just wait for him to speak then.  
141. Drake: Okay. 
142. Mr. S: Um, Evan, what do you say about gravity? 
143. Evan: ((shrugs)) I don’t know. 
144. Mr. S: What, what effect does gravity have on it, on me doing it before if, if the keys are lighter? 
145. Tim: Oh my God. 
146. Evan: It’ll allow it to move in front and- in front of the trash can. 
147. Mr. S: Gravity’s gonna move it in front of the trash can? How does it do that? How does it do that? 
148. Drake: It’s not making sense here ((waving hand, Tim raises hand)). 
149. Mr. S: Oh no, well, let’s not say who’s making sense and who’s not making sense. Let’s just try to put your, 

your, your view and then we’ll see what comes of it. 
150. Drake: This is gonna take less than a minute, what I’m going to say. 
151. Mr. S: Okay, hold on, hold on- 
152. Drake: You don’t do it before. 
153. Mr. S: Hold on, uh- 
154. Drake: The wooden keys- 
155. Mr. S: Hold on, hold on, we’re waiting for Teresa and whoever else is talking to, to be quiet. Okay, go 

ahead, Drake, and then ((gestures to Tim)). 
156. Drake: Okay, they’re wooden keys, so you’re walking, and then, like, when you walk, the air blows past 

you? So, like, the air don’t, when you’re walking, blow behind you. That’s why you don’t do it before. So 
you do it after, then it’ll go in. 

157. Mr. S: So, so what is it, what is it about this air? They’re wooden keys- 
158. Drake: Because like they’re lighter, so you’re like walking kind of fast, so like- you know when you like run 

and stuff, the wind blows past you? 
159. Mr. S: The wind. 
160. Drake: Not really the wind, like the air is moving past you. So, like, it’s moving past the keys too. So when 

you let go, like, it stops though and then it like pushes them back a little. And then- 
161. Mr. S: So, so the wind pushes the keys back if they’re wooden? 
162. Drake: Kind of, yeah, more. 
163. Mr. S: As opposed to metal? 
164. Drake: Yeah because the metal’s heavier. 
165. Mr. S: So if the, if the wind is pushing the keys back against the – pushing against the keys, so shouldn’t I 

drop it after, or before, or- 
166. Drake: After. 
167. Kendra: Yeah, yeah, after. 
168. Mr. S: I should drop it after? ((Drake nods)) Because the wind’s gonna push it back? 
169. Kendra: Because if the trash can’s right here, and then you’re walking, the wind is going this way ((gestures 

against the direction of walking)) or whatever way, because you have to drop it after so it can go 
backwards. 
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170. Mr. S: So, so I’ve heard people talk about gravity, um, someone- now we’re into wind, what other factor is 
it? The weight would have an effect? 

171. Kendra: Velocity. 
172. Tim: ((raises hand)) I have a question. 
173. Mr. S: Veloci- yes, Tim? 
174. Tim: So like, are you walking right by the trash can, or are you walking, stopping, and then- 
175. Mr. S: I’m walking right by the trash can. 
176. Tim: Oh. Then you do it before. 
177. Mr. S: I do it before. What, now, why before? 
178. Tim: Because, if you drop it, like, and you’re walking and you just drop it right above, it’s gonna fall over 

because – it’s like (pause)- 
179. Mr. S: Oliver, and Cooper. 
180. Tim: If you drop, if you drop it right above and you’re walking ((Mr. S holds finger to lips))- 
181. Oliver: We’re talking about it, because they- 
182. Student: We have a question. 
183. Oliver: We have a question. 
184. Mr. S: Just hold, just hold your question. 
185. Terell: I have something to say! 
186. Mr. S: Go ahead, Tim. What did you say now? 
187. Tim: I said you would drop it before because you’re walking right past it. 
188. Mr. S: If you’re walking past it, you would drop it before, so, so Tim said, Tim’s changed his, his thinking 

on it because now he sees that the- that he has a better understanding of the, of the scenario. So since 
we’re going past the trash can, Tim, you’re saying as opposed to earlier- Alan, we’re listening- Tim is 
saying that we’ll drop the keys before we get to the trash can, and why, why before the trash can now? 
And Alan, we’re listening now. 

189. Tim: So that it could drop right in because if you’re walking right past it and you drop it above, it’s gonna 
fall behind it. 

190. Terell: Thank you! 
191. Mr. S: What would cause it to fall behind as opposed to in it? What would cause it to do that? 
192. Chavez: (pause) Wind? 
193. Tim: (pause) Air? 
194. Mr. S: The wind, the air? 
195. Tim: Yeah. 
196. Mr. S: So air’s just gonna move it back. 
197. Drake: Well you’re walking kind of fast- 
198. Mr. S: So there’s some force in the air that’s just gonna move the keys back. 
199. Kendra: Wouldn’t it move it backwards if he’s walking? 

200. Mr. S: Or move it forward? ((Terell pumps hand)) 
201. Tim: Yeah, it’s like, it’s like- 

202. Mr. S: Hold on, hold on, Terell. Yes? 
203. Tim: Like, if somebody goes hunting and they’re shooting a deer, and the deer’s running fast, you have to 

shoot before so that it hits- 
204. Mr. S: So but we’re not talking about running now, we’re just talking about walking fast, not running, but 

walking fast. 
205. Tim: Well still, yeah. 
206. Drake: The trash can’s not moving. 
207. Tim: But you are! 
208. Mr. S: Okay, so, so what ((Terell pumps hand)), so Tim, hold on, hold on Terell, so Tim, you, you’re 

DRAFT



 

 

telling Drake that the fact that we’re, that I’m moving or that you’re moving towards the trash can means 
we have to drop it before? 

209. Chavez: Yeah. 
210. Mr. S: Why, Chavez? 
211. Chavez: Because, because if you run, and- 
212. Mr. S: Now, we’re walking now, we’re not running. 
213. Chavez: (pause) Oh never mind, I thought you were running, that’s why. 
214. Mr. S: But we’re walking fast, what do we have to do? 
215. Chavez: You have to drop it, you have to drop it before because, um, if you drop it directly, like, like, for 

instance, this is the trash can, and you’re walking, and you’re walking fast, and you drop it like this 
((mimics releasing after)), like, um, like it might fly out somewhere else because you’re like walking, but if 
you, but if you do it before, you go like, you’re walking and then you go like that ((mimics releasing 
before)), it might like go directly in, or sometimes it might just come out. 

216. Mr. S: What, what, so you’re saying you have to do it before, so why, why before? What’s the causal 
reason? What causes us to have to do it before? 

217. Chavez: It’ll go directly in if you do it- 
218. Mr. S: Um, again, hold on, Chavez, hold on. Um, we’re waiting on Chavez to have the floor, uh, not Jose 

and not anybody else who’s talking. Um, hold on. Chavez? 
219. Chavez: Because if you do it before, it’ll go directly in? But if you do it like, like- 
220. Mr. S: Why do we have to do it before again? 
221. Chavez: Because it’ll go, like, IN, like the keys will go in the trash can or the thing will go in the trash can. 
222. Mr. S: What will cause it to go in the trash can if we drop it before as opposed to over, because earlier you 

said over? 
223. Chavez: Like, like, like, like, like the speed of the keys also I guess coming off. 
224. Mr. S: The speed of the- so the keys have speed? 
225. Chavez: Because you’re walking, no, because like you’re walking? (pause) And like, and like since you’re 

walking fast, like, I guess the keys will also go fast too? 
226. Mr. S: The keys will go fast too? Teresa, are we listening? 
227. Teresa: Yes. 
228. Mr. S: The keys will go fast too? 
229. Chavez: (pause) Yeah. 
230. Mr. S: Why will the keys go fast too? 
231. Chavez: I don’t know! 
232. Mr. S: I released the keys, wouldn’t the keys just be there? 
233. Kendra: Are they wooden or metal? 
234. Mr. S: Let’s say they’re metal, wooden, or plastic. Does it matter? 
235. Drake: Yes, it very much does. 
236. Mr. S: Why does it matter? 
237. Drake: Because the lighter things- 
238. Kendra: The lighter things are, the easier they are to move. Like, if you have, like metal, it’s gonna be 

heavy, but if you have like plastic or something, it’ll be lighter? 
239. Mr. S: Okay, okay. Now, this is what I want to do. Um, we’re talked quite a bit in the inner circle ((Terell 

pumps hand)), now I want to open up to questions on the outer circle. 
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